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1. INTRODUCTION 

CEARP Phase 2 Confirmation consists of CEARP Phase Za, Monitoring Plan.  

and CEARP Phase Zb, 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 approrch in the preparrtion of monitoring plans: 
the CEARP Generic Monitoring Plan, the Installation Generic Monitoring Plan . 

(IGMP). and Site Specific Monitoring Plans (SSMPs) .  This S S M P  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 Flrts Plant SSMP/RIFS Sampling Plan is 
the detailed work plan for implementation of CEARP Phase 2b rite characterizations 
(remedial investigations) a t  Rocky Flats Plant and follows guidance provided in the 
IGMP/CSPCP. This SSMP/RIFS Sampling Plan is complemented 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 iterrtive 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 brtc to prepare feasibility studies for 
alternative remedial actions. The benefit of staged sampling is greater flexibility 
within the sampling program with a minimum of cost. 



-. 1.1. PURPOSE 

This SSMP/RIFS Sampling Plan provides the following basic components of 
$2 mple/measurement collection and analysis for each high-priority site at Rocky Flats 
Plan t :  

- objectives and goals of the investigation - justification for selected methods and procedures - proposed sample locations - proposed number and type of samples - additional site-spccif ic information requirements. 

1.2. OBJECTIVES 

The objectives of CEARP Phase 2b site characteritations (remedirl investiga- 
t ions) a t  the high-priority sites a t  Rocky Flats Plant are to 

- verify and characterize contaminant sources, 

- determine the present areal and vertical extent of contamination, 

- estimate the potential for contaminrnt migration (inclading rate 8nd 
direction) to support risk assessment studies, 

- support the technological aueumcnts (feasibility studicr)’of rlterna- 
tive response actions* including the rlternative of ‘no action.‘ and 

- support identification of long term monitoring rad verification re- 
quirements, as appropriate. 



a -  2. SITE SURVEY AND MAPPING 

Following the guidance in the IGMPKSPCP 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 
wil l  be done . in conformance with surveying procedures established in the 

IGMPKSPCP. 



a -  3. SITE-SPECIFIC MONITORING 

Environmental condirions at Rocky Flats Plant have been monitored since 
shortly after operations began in 1952. In addition. special programs to characterize 
waste streams. environmental conditions, and past waste dis-1 practices have been 
conducted recently (DOE 1986b and DOE 1986f). CEARP Phase 1 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 identified several more potential sites. All potential sites a t  

Rocky Flats Plant were designated as solid waste management anits, assigned a refer- 
ence number, and located on a base mag (IGh4PKSPCP Sampling Plan. Plate I) .  

A list of solid waste management units is presented in Appendix 1 of the 
RCRA Part  B Operating Permit Application (3004[u] Waste Management Units) (DOE 
19861). These solid waste management units are divided into three categories. The 
first category includes those hazardous waste management units which will continue 
to operate and which require a RCRA Operating Permit. The second category in- 
cludes those hazardous waste management units which are kin8 closcd under RCRA 
Interim 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 units. A preliminary prioritization of solid waste 
management units based on the CEARP Phase I Installation Assessment was per- 
formed and summarized in a report titled 'Preliminary Prioritization of Sites' (DOE 
198611). 

The high-priority sites addressed in this SSMP/RIFS Monitoring Plan were se- 
lected and dtsi8natcd as high-priority sites because of their raspected relationship to 
preliminarily-ideatif ied contaminant pl umes in groundwater. Sevetrl solid waste 
management units are included in most of the high-priority sites (Table 3.1 Synopsis) 
because of their physical proximity to each other. This resulu in high-priority sites 
that contain solid waste management units from various p h r s a  of CEARP. This is 
consistent with the staged approach being used by CEARP for site characterizations 



(remedial investigations), where the higher priority solid waste management u n i t s  
u i r h i n  the high-priority sites are investigated first, and data from these characrerim- 
tions (investigations) guide the remainder of the program. 

a -  
The six high-priority sites identified at  Rocky Flats Plant (Plate 1) are as f o l -  

lows: 

- 881 Hillside Site - 903 Pad Are8 Site - Mound Are8 Site - East Burial Trenches Site - Present Landfill Site - Solar Evaporation Ponds Site 

The solar ponds and present landfill are RCRA regulated units undergoing clo- 
sure. Plans for characterization of these s i t u  hrve been incorporated into this S S M P  
and are consistent with the 40 CFR 265 Closure Plans for these frciliticr. 

The three viable pathwrys for releases of contaminrnu from Rocky Flats 
Plant are air, surface wrter, and groundwrter (DOE 1986b). Air prthwry characteri- 
zation studies will not be performed under CEARP, as the air prthwry has been ade- 
quately characterized and documented by previous studies (DOE 1986b, RI 1986b). A 

site-specific discussion of the other pathways I t  each high-priority site is presented 
after each rite description. A plant-wide discussion of pathW8- is presented in the 
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 wrter and sediment sampling. All CEARP Phase 2b site charrctcrirations 
(remedial investigrtions) will be implemented using 8n integrrted 8pprOrCh. in which 
geophysical and soil gas survey results are used to direct soil rnd groundwater sam- 
pling efforts. 

' Invasive sampling will be performed I t  mrny of the high-griority sites. Gea- 
era1 criteria that are considered in the sampling descriptions of this plan are as fol- 

lows: 



a -  

- 

- I f  the solid waste management un i t  cannot be locrted through geo- 
physical techniques, its suspected location wi l l  be srmpled. 

- Invasive samples f r o m  r solid waste management unit will  be taken 
only if the presence of containers of liquid or other hazardous condi- 
tions is not anticipated. 

- At least six srmples will be submitted for lrborrtory anrlysis from 
each borehole depending on the amount  of rvri lrble rnrterirl. The 
reader is referred to Section 6 of the IGMP Sampling Plan for rrtion- 
81~.  

The following sections present higb-priority rite descriptions including discus- 
sions of rssocirted solid wrste mrnrgement U O i U  rad migr8tiOU pmhwrys, followsd 
by detailed plans for source and migrrtion p8thWty rad plume chrrrctcritation. 

Complete descriptions of the solid wrste 1~8nriemCnt uoiu rrc coattined in the 

RCRA Part B Operating Permit. Appendix I (DOE 1986f). 



0 -  3.6. SOLAR EVAPORATION PONDS SITE 

3.6.1. ate D m  

3.6.1.1. Solid Write Management Unit  Dercrlptlomr 

The Solar Evaporation Ponds Site consists of three separate ponds ( S W M U  Ref. 

No. 101): 207C (western pond), 207A (central pond), and 207B (eastern pond). Pond 

2078 is separated into three sectors (north, central and south). Ponds 207A and 207C 

contain low-level radioactive liquid process wastes (high in nitrates) being held for 

evaporation, treatment and solidification. Pond 2078 North receives groundwater 

pumped from the interceptor trench north of the solar ponds. Pond 2078 Center con- 
tains treated sanitary wastewater from the treatment plant. Pond 2078 south is cur- 

rently empty. 

The solar evaporation ponds were constructed in separate phases between 1953 

and 1970. Originally, the solar evaporation ponds were a single, two-celled, clay-lined 
impoundment near Building 779. This pond held low-level r8dimctive process wastes 

(high in nitrates) and effluent (mostly wrter) from tre8tmCILt of rcidic liquid wastes 

in Building 774. The original pond was used rCgUl8rly from 1953 through 1965 and 

was removed as part of the construction of pond 207C. The effloent from the acidic 
waste treatment process was thick with aluminum hydroxide and difficult to filter. 

Therefore, an additional pond, 207A, was constructed in 1956 to hold the effluent 

prior to solidification rnd shipment offsite. Leakage problems developed in the 
planking and asphalt-lined ponds, 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 patched 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 constructed 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 saai- 

tary sewage sludge, lithium metal, sodium nitrate, ferric chloride, lithium chloride, 

sulfuric acid, ammonium persulfate, hydrochloric acid, nitric acid, hexavalent 



chromium and cyanide solutions. 
were not sent to the ponds SO t h a t  surface scum would not hamper evaporation. 

To the greatest extent possible, oils and solvents 

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 recent french drain, constructed in 1981, is 
functional. This system more than covers the east-west dimensions of the ponds and 
appears to be effective in collecting the seepage. 

@ -  

3.6.1.2. SUrf8Ct W8ttr 

Surface water flows to both North rnd South Walnut Creeks from the solar 
evaporation ponds area. The northern slope of the solar evaporation ponds and the 
units in the 700 area drain toward the north (North Walnut Creek). Most of the 
runoff is contained by the perimeter road and eaters 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 areis of the solar evap- 
oration ponds drain toward South Walnut 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 f t  beneath the terrace, and the ponds themselves are 

- probably underlain by a thin veneer of Rocky Flats Alluvium. The top of bedrock 
forms a mild structural ridge that trends down to the east-northeast. The northern 
slope from the ponds toward North Walnut Creek has been extensively reworked and 
most of the unconsolidated materials have been removed (claystone bedrock is exposed 
over much of the slope). The alluvium extends to the east along the ridge, although i t  

is fully penetrated by the perimeter road. 

Bedrock immediately beneath the Rocky Flats Alluvium in the vicinity of the 
solar evaporation ponds consisu of claystone ind sandstone of the Arapahoe Forma- 
tion. Twelve boringr have been made in the immediate vicinity of the ponds, and 



sandstone comprises roughly 20 percent or less of the bedrock mrterirls within I50 f t  

of the surface. The beds dip approximately IS degrees to the cast a -  
Alluvial groundwater flow in the vicinity of the ponds is generally 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 

a t  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 
th8t the alluvium beneath the ponds is recharged by subsurfrce flow from the west, 

and that the discharge is to the north in the form of tubSUrf8Ce flow in surficial ma- 
terials and overland flow over the exposed claystone bedrock. Mort, if not all of this 

water appears to be collected in the interceptor trench system. 

Flow in bedrock is less well defined. Regional studies (Horr 1976 and Robson 

1981) indicate relrtively shallow gradients of rbout 0.03 to the cast (downdip). Site- 

specific data are currently lacking. However, i t  seem likely thrt there is a gradient 

to the east plus 8 grrdient rlong the strike in the nerr-surfrce, controlled by topogra- 

phy. In addition, there is 8 downward gradient between the surficirl mrterials and 
bedrock of about 0.3 in areas of continuous saturation between the two materials. It 
appears that there is not continuous saturation bctweea the two aPiterirIs r t  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 r r t e r  is not always 

available to recharge the bedrock system. 

Groundwater quality in surficial materials in the vicinity of the solar evapora- 
ti90 ponds is characterized by high TDS concentrations, high nitrate concentrations, 

high strontium concentrations, and possibly elevated radionuclides. Volatile organic 
compounds have been detected intermittently near the solar evrpomtion ponds. 

3.6.2. 

3.621. Geophysical Surveys 

Geophysical surveys will not be performed a t  the Solar Evrporation Ponds Site: 

the pond locations are well defined. 



34.2.2. Sol1 GAS Surreys 

Soil gas surveys will not be conducted at the Solar Evaporation Ponds Site; the 

pond locations are well defined. 

3.6.2.3. Soll/Warte 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 2078 

ponds and in Pond 207C will be srmpled during CEARP Phrrc 2 investigations. Soil 
sampling around the rolrr evaporation ponds will be conducted to evaluate the extent 

of soil contarnination and is discussed in Section 3.6.3.2. 

3.6.3. -AV 

3.6.3.1. Soil GAS Surveys 

Soil gar surveys will not be performed at  the Solar Evaporation Ponds Site. 
Detailed soil and groundwater sampling at  the site adequately defines groundwater 

plumes.. 

3.6.3.2. Soil Sampllog 

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 contamination. Approxi- 
mately 20 borings are anticipated (Plate 3). Three borings will be located on the east- 
ern berm of pond 2078, two boriogs will be drilled into the berm between ponds 207A 
and 2078, 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. Borings will extend to the water table or to the top of bedrock if top of 
bedrock is 8 b V e  the WIter trble. 

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 

1 

I 
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be drilled downgradient ol the ponds outside the perimeter security zone. These bor- 
i n e  may extend down the hillside t O  North Walnut Creek to delineate areas of con- 

taminated soil. Soil sampling and analysis details will be provided in the revised So- 

lar Evaporation Ponds Closure Plan. 

3.633. Monitor Well Xnrtallatlon and Groundwater Sampling 

Twenty-two new monitor wells were drilled rround the solar evaporrtion ponds 
as part of the initirl CEARP Phase 2b site characterizrtion (remedirl investigation). 
This monitoring system rings the solar evrporrtion ponds with rlluvirl and bedrock 
wel ls  In addition, there are several 8 lhVid  and bedrock monitor wells downgradient 
of the ponds in both North and South Walnut Creeks. 

Because of the extensive groundwater monitoring system rlready in place at  
the solar evaporation ponds, only two new monitor wells are proposed downgradient 
of the ponds (Plate 4). One well will be installed in North Walnut Creek immediately 
n o d  of existing well 13-86 to characterize groundwater' flow in the North Walnut 
Creek valley fill alluvium. Another we11 will be located on the hillside north of the 
ponds. 

3.63.4. Surface Water and Sedlmeat Sampllrs 

Surface water samples will be collected from established sampling locations up 
and downstream from the Solar Evaporrtion Ponds Site. Included will be stations 
along North Walnut 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 ponds. Samples will be analyzed for the parameters in Tables 3.1 and 3.2 
as appropriate. 



Table 3.1. Source Sampling Prrrmctcn a -  M e t r l ~ " ~  
Hatrrdour Subrtrnce List - MettlS 
Beryllium 
Chromium (hexrvrlcnt) 
Lithium 
Strontium 

Orgralcr 
Hatardour Substrnccr List - Volrtilcrb 
Oil rnd G r e 8 d  

Radlomr cllder' 
Gross Alpha 
Grow Bet8 
Urrnium 233. 234, rnd 238 
Americium 24 I 
Plutonium 239 
Strontium 90 
Cerium 137 
Tritium 

Other 
TCLP 
EP Toxicity 
Cbrncteristict (e& ignitrbility, corrorivity, rcrctivity) 
P H  
Crtioa Exchin#e ClmCity 

'There rnrlyru will be performed on only one-third of the rrppla. 
%ere rnr~yres m y  b~ performed on sediments. 

' I  

e 



Table 3.2. Groundwater and Surf ace Water Samplin8 Parameters 

F k l d  P8?888t8?8 
P H  
Specific Conductance 
Temperature 
Dissolved Oxyaen' 

Idk8tOW 
T a l  Dissolved Solids 
T m l  Suspended Solids. 

-1s- 
Hazardous Substrncer List - MCt8boo0 
Bcry 11 i urn*.. 
Cakiurn 
Chromium ( b C X 8 V 8 k n t ) o o o  
1- 
Lirhium." 
Magnesium 
h&agrnetc 
P m i u m  
Sodium 
Strontium- 
zirc 

A d 8 . S  
Cubon.tc 
B h b o n i t e  
CUoride 
Sdf.te 
Nitnte 

Org8nia 
Hiarrdous Substances List - Volrtilcs 
Oil 8nd Gruscooo 

Rrlfonoclldes 

Grass Beta 
Uranium 233, 234, rnd 238 
Aareticium 241 
PlItPoium 239 
Strortium 90 
Cesium 137 
Tritium 

~ r o d t  AI~IW 



Table 3.2. (Continued) 

Other 
EP Toxicity 
Characteristics (e.&, igaitrbility, corrorivity, reactivity) 

.. dissolved metrlr for groundwater rrmpler, 

oooThese rnrlyser will be performed on only one-third of the rrmPlU. 

for surfrcc water srmpler only 

total rnd dissolved metrlr for surfrce water samples 



- 4. SAMPLE CONTAINERS, PRESERVATION. AND HOLDING TIMES 

Protocols for sample containers, sample preservrtion, rnd holding times will 

conform to those specified in the C G W  and IGMP/CSPCP Sampl in~  Plans and Qual- 

ity Assurance/Qurlity Control Plans. 

I. 



S. SAMPLE CONTROL AND DOCUMENTATION 

Procedures for SamPle control rad documentrtion vi11 conform to those 
opecif ied in the CGMP and IGMPKSPCP Qurlity Asturrncc/Qurlity Control Plans. 



' 6. SAMPL& HANDLING, TRANSPORT, AND STORAGE 

Procedures for sample hradlin& trrnsport. rnd rtora#e will  conform to those 
specif icd in the CGMP rod IGMP/CSPCP Quality Assuraocc/Quality Control Plans. 



7. SAMPLE PREPARATION A N D  ANALYSES 

Procedures for sample preparation and analyses will conform to those specified 
in the CGMP rad IGMP/CSPCP Qurlity Assurrncc/Qurlity Control Plans. 
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APPENDIX B 

HYDROCEOLOCIC DATA 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPEND ICES 
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EXPLANATION O F  SYMBOLS AND T E R M S  

O N  BORING L O G S  

SAMPLE TYPE 

Split  Spoon Kl 
Continuous Drive lzl 

GRAPHIC LOG 

- - _ _  Clay or C laystone  - - _ _  - - _ _  

Silty Claystone 

Cobbles, Gravel and/or Boulders 

S a n d  a n d  S a n d s t o n e  

Sand and Gravel 

S i l t  or  S i l t s t o n e  

Artificial Fill I Disturbed Ground 



APPENDIX B-1 

1986 MONITOR WELLS 

x 

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



'a .- 
INDEX OF DATA 

Boring No.: 4-86 

Completed as well? yes 

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 Date 

- Saturated Thickness Hydrographs 

a 
SOLAR POND CLOSURE -CTERIZATION REPORT 
ROCKY PLAT3 PLANT, GOLDEN, COLORMO 1 JULY 1988 APPENDIX B 



Proloct: bcky  Flats Plant ILOG OF BORING NO. 4-86 

0.10 Dr111od $ / 2 4 / 8 6  Coordlnator 
Boring Mothod W h  SCen huger around Surfaco Elevatlon 5645 

Materlal Doacrlotlon 

brown: silty: trace 

V U Y  PILL UUNm 

0 - 0 . 7 ' .  C U Y :  dark 

-7-1.5'. C U Y :  m e d i u m  
o dark brown: some very 
ine-grained sand: moimt. 

I 
I 1.5-2.7'. SAND: medium 
to dark brown: poorly 
sorted: fine to coarsa: 

and feldspar: silty 
\clay partings: moist. 

2 . 7 - 3 . 0 ' .  CLAY: dark 
grayish brown: iron stains 

pebbles: silty: moist to 
wet. 

_- - -  I :I I-1 and trace granitic 

3.0-6.O'-Szunple. 
Recovered 1.7/5.0 '-348. 

3 . 0 - 4 . 0 ' .  CLAY: same as 
above: moist to Vet. 

8.0-10.5'-Sample. 
Recovered 0.7/2.5'-288. 

8.0-6.7'. 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'. C U Y :  medium 
to dark brown: some 
granitic pebbles and 
cobbles: sandy to 
gravelly: moist. 

Wet at 12.0'. 

12.2-13.0'. C U Y :  medium 
brown to medium gray: 
sandy to gravelly: s o n  

cobbles: iron staininq: 
/ A:-:-:-:I-( granitic pebbles and 

/ /tI::s?( wet. 

)on t atlor 
9 e .to< a n c a 
' B b w d  lncti 

2 0  40 
l-l-rr 

QIecked bv : 

Proloot No. 

lam222 I Hydro-Search, Inc. Paee I of 2 



PI oloct: Rocky F!acs Plant (LOG OF BORING NO. i-86 

Drto Driitod &/21/86 COOfdin.tO8 
Boring Mothod tbllcu Scan Auger around Surfrco Elovrtlon 56G5 

M t orid Do 8 c r i ~ t  ion 4 
1 3 . 0 - 1 5 . 5 ' - S ~ l . .  
Recovored 2.1/2.5'-848. 

13.0-14.7'. CLAY: medium 
gray: same fin.  t o  coarse 
sand and some g r a n i t i c  
pebbles: iron s ta in ing:  
w e t .  

14 .7-14 .9 ' .  CLAY: medium 
gray: same f i n e  t o  coarse 
sand and g r a n i t i c  pebbles: 
iron s ta in ins :  v e t .  

- 

ARAPAHOE FORUATION 

15.5-18.0'-Sample. 
Recovered 2.5/2.5'=1001. 
CLAYSTONE: medium gray: 
s l i g h t l y  sandy: moist.  

TOTAL DEPFH: 18.0' 

Iomrrltr hl?gt?d sv: s. Paschke _ _  Checked bv : 

Proloct No. 1 Paee 2 7f 2 lap06222 Hydro-Search, Inc. 



I 1 WELL 

- 20 

a-  

e 

OTnER 318'' b e v e r s  
1.95' - 2.40' 

?UC TlON SUMMARY 
ELEVATION: GROUND LEVEL 5636.60 ' 

TOP OF CASING 5 6 3 7  ' 94 

CONmUCTION TIME LOG: 

TASK - 
DRILLING: 
p1 t 

v 

GEOPHVS LOGGING. 
CASING; 

RLTER PLACEMPn 

CEhl ENTI NO: 
CEVELCPMENT: 

OTHER: 
Bentonite 

STAAt FINISH - 
Q K E T l M E  
I986 

4/241600 

4/24 17% 

WELL DEVELOPMENT 

See Vel1 D w e l o m n c  Sunnary Sheet. 

COMMENTS: 

Water encountered at 12.00' during drillinr 

TOD of stainless steel casing: 1.34 '  

~ ~ 

CONSULTING HYDROLOGISTS-GEOLOGIST$ 



4-36 We11 No.: 

DATE TIME METHOD VOLUME APPEARANCE COMMENTS 

Dry-moist dark brown mud in 
bottom of hole - - - 8-29-86 1606 

l 

a 
I 
I 

WELL DEVELOPMENT SUMMARY SHEET 

- 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH UATER WATER 
SURFACE VELL SURFACE CASING S T I C K  OF SI DEPTH - NUMBER DATE ELEVATION ELEVATION Up - EASE BELCU TOC ELEVATION 

5636.60 5637.94 1.34 14.92 -1.00 
-1.00 
-1.00 
-1.00 
7.21 
5.54 
5.54 
6.60 
7.45 

' - 1  .oo 
- 1  .oo 
-1.00 
-1.00 
-1.00 
- 1  .oo 
7.20 
6.30 
6.50 
6.80 

DRY 
DRY 
DRY 
DRY 
5630.73 
5632.40 
5632.60 
5631.34 
5630.49 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5630.74 
5631.64 
5631 .44 
5631.16 



INDEX OF DATA 

Boring No.: 11-86 

Completed as well? Yes 

Data ULIU . .  

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 C?IARACTERIZATION REPORT 
ROCKY PLATS PLANT, GOLDEN, COLORASO 1 JULY 1908 APPENDIX B 



a -  - 

Pro joct: podcl Flacs Planc (LOG OF BORING NO. 
0.10 0~111~d 9/5/86 Coordinator 
Boring Mothod ~ o i i a ~  scan hner around Surtaco Elovatlon 5723 

Matorlal Do8criotlon Depth 

grayish brovn (SYR 3/71 
fine- t o  medium-qrained 
sand and gravel: fev 
roots; poorly sorted: 
subanqular: 
unconsolidated: d r y .  

2.0-3.O'-Sample. 
Recovered 1.0/1.0'-1008. 
GRAVEL: dark yellowish 
brovn (10YR 4/21 v i th  vary 

z i t e  and pranite 
os: poorly sorted; 
ar: UllCOnSOlidAted: 

aortod: anqular: 

9.5-10.0'. CLAYSTONE: 

6/2) : s l i g h t l y  sandy: 
modorat. yellowish brovn 
(10YR 5/41 mottlos: no 
abblos: blocky textura: 

Bbwr/ Inc 
20 4( 

7 7 7 7  

IOm8rkO Logged by: J. BergMn Qlec!ed by: 

Droloet No. 
106m222 I Hydro-Search, Inc. I Pa@? lo f  2 . I 



a -- Proloot: bcky Flacs Plmc ~ L O O  OF BORING NO. 11-86 

Oat. Ortlkd g/s/% Coordinatoo 
Borlna Mothod b i i c ~  stan hncr around Burt aco Elovatkn 5723 7 Watorlal Dorcrktion 

! 10.0-11.5'-Sampl.. 
1 Recovered 2.0/1.5*-1258. 

10.0-10.5'. CUYSTONE: 
dark yellwish brown ( L o n  
4/2): dry. 

10.5-11.0 ' . CtAYSTONE: 
light olive gray (5Y 5/2) 
and dark yellowish brovn 
(10YR 4/2) clay with 
moderate yellowish brown 
(1OYR 5/4) mottles:. x onsolidated: dry. 
11.0-11.5'. SANDSTONE: 
very light gray ( N  e /o )  
with moderate brown (5YR 
4/4) fine-grained to 
medium-grained sand: well 
soned: rounded: 

ll.S-l2.O~-Sample. 
Recovered 1.5/1.5'-1008. 
C U Y S T O N E :  moderate 
yellowish brown ( 1 O Y R  

1 4 , :  drf. ~ 

u.u-i3.0'-Sample. 
Rocovered 1.0/1.0 1-1008. 
SANDSTONE: moderate brovn 
(SYR 4/4) and light olive 
gray (5Y 5/2) very fine- 
grained to fine-grainad 
sand: homoqeneoum: vell 
sorted: rounded: well 
cemented: dry. 
13.0-14.0'-Sample. 
Recovered 1.0/1.0 '-1001. 
SANDSTONE: medium light 
gray ( N  6/01 fine-grained 

, sand: f e w  black organic 
particles: well sorted: 
silica cement: Last 1.0. 
contains pale yellowish 
brown (10YR 6/2) and light 
brown (SYR 6/4) fine- 
grained to very fine- 
grained sand: rounded: no 
clav: dry. 

Recovered 1.0/1.0 '-1008. 
SANDSTONE: medium gray 
and medium light gray 
(N6/5) very fine-grained 
to fine-grained sand: some 
patches o f  pale yellowish 
brovn ( 1 O Y R  6/2) sand: 
vell sorted: rounded; vell 
cemented: dry. 

14.0-15.0 #-Sample. 

'omarkr Iwacdbv: J. Bernmw - .  1 Qleckd by: 

'roloat No. 
lO6FU6222 I Hydro-Search, Inc. I PagcZof 2 



: !-?b WELL 

WELL CONSTRUCTION SUMMARY 
- -  

LOCATION or COORQS:' ELEVATION: GROUND L M L  I * l9 ' 
TOP O f  CASING 5716 75 ' E 75931.0 N 4 0 3 2 1 . ?  

c u 
w 
3 
0 a a 

DRILLING SUMMARY: I CONSTRUCTION TIME LOG: 

TOTAL DEPTH 
BOREHOLE DIAMETER / -  

DRILLER b l p S  Brothers D r u  6. r 

%ell:  10.25' Hole: 15.00' 
TASK 

-!.,I - 
DRILLING: 

-p' 

15865 W. 5th Avenue 
Golden. CO (Tony Robinson) 

RIG . k k r  G E O M  LOGWNG: 

BIT(S) Bull i l o ~ e  b i t  CASING: 

DRILLING FLUID None 

SURFACE CASING :y-x steel wl 1ocklnfZ FILTER PLLLCEMEM 

2'' stainless 

CUY 

C E  M EPlTl NO: 

WELL DESIGN: CEVELCPM€NT: 

BASIS: GEOLOGIC LOG GEOPHYSIC4LLOG - OTHER: 
CASING STRINGE): C:CASlNG SzSCREEN Bencon i te 
0.0' 3.94'  I;L 
3.W'- 10.35' SI 

START I FINISH 

-1-1- 

916 1020 916 

--- I 

-I-/- 

1025 

- 
I030 
i 050 
loo0 

1035 
I020 - 

I CASING: C I  1" I.D. Sch. 5 tvDe 316 s ta in-  
Less sceet, threaded and flush 

0.010 ire wan srrwp 

'I' 316 crJj'F-- 

Less steel. threaded and flush 
'I "' 

SCREM:  SI 

0.25' w- Xc* water 2ncouncered durinq d r i l l i n g .  
C-~ALI~S Tvw 3W stainless steel 

6.32'  - 7 . 5 1 '  Top OC stainless steel casinq: 1 . 5 6  ' 

HY 0 RO- S EARCH RE NO*DENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



Well No.: ll-36 

WELL DEVELOPMENT SUMMARY SHEET 

09-08-86 

09-08-86 

09-08-86 

DATE 1 TIME I METHOD I VOLUME I APPEARANCE I 
I Well Bore Volume = 0.39 gal. 
10 Well Bore Volumes - 3.9 ga ls .  
Sand I n  bottom of well 

1500 

Medlum brown 

l n l t l a l l y  clear ,  500 m l  sand 
0.5/3.9 QaIs. pursed t o  date 1500 Ba I I ed 0.5 gal. 

gals* then medium brown 2.013.9 gals. purged t o  date 1600 BaI led 

COMMENTS 

09-1 1-86 

09-13-86 

09-16-86 

Msdlum brown. Lar e amount of f I Iter sand I n  

~ ~ ~ : ~ , t & ~ ~ ~ ~ ~ e l y  Large amount o f  sand on bottom 

Clear t o  I l g h t  S t i l l  la rge mounts of sand i n  

lOS5 881 led 0.75 gals. turbid b o t ? m  o f  ba i l e r .  2.7513.9 gals. 
DUrQed t o  date. 

1340 BaI led 1.2 gals. turb id  3.915.9 qa ls .  puraed t o  date 

1.1 gals. 1510 BaI l ed  
brown Veil. 513.9 W l S .  DUrQed t o  date 

09-10-86 10935 - 1  A l r l l f t e d  I 1.5 gals. I Clear I Went dry a f t e r  f l r s t  a l r l I f t  I 

Clear t o  I I g h t  S t I l I  la rge amounts of sand I n  
09-17-86 0915 Bat led gals. brown 615.9 a a l s .  Duraed t o  date 

09-17-86 

09-1 8-86 

Very f tne mlst. 
Blew the  sand out. - - 1830 A I r l I f t e d  

1000 Ba 1 I ed - Clear to light Sampled f o r  VOA. F i e l d  Water 
brown Oual l tv .  and HSL metals 



ROCKY FLATS SOLAR PONDS 

0 -  WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH WATER WATER 
M L L  SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP BASE BELOU TOC ELEVATION - 

5712.19 5714.75 2.56 10.25 10.43 
9.85 

10.18 
9.77 
9.75 

10.54 

6.17 
10.60 
9.43 
9.46 
8.02 
5.60 
4.08 
0.27 

9.40 
9.70 

10.00 
10.00 
10.00 

7.70 
7.90 
7.70 

10.85 

8.50 

9.80 

5704.32 
5 704.90 
5704.57 

5705.00 
5704.2 1 
5703.90 

5704.15 
5705.32 
5705.29 
5706.73 
5709.15 

5704.98 

5708.58 

5709.87 
5706.ca 
5706.25 
5705.35 
5705.05 
5704.7s 
5704.75 
5704.75 
5704.95 
5707.05 
5706.85 
5707.05 



INDEX OF DATA 

Boring No.: 12-86 

Completed as well? Ye3 

Pata in F i k  
. .  

- X Log of Borehole 

- 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, COLORMO 1 JULY 1988 APPENDIX B 



~~ 

Project: Rocky Flats Planc (LOG OF BORING NO. i2-56 

Oat. Drllled 9/6/86 COOrdlnate8 
Borlno Method b i  IW scan &Fer Ground Surfaco Elovrtlon 5788 

Material De8crlotlon Depth 

0.0-2.O'-Smple. 
Recovered 1.2/2.0 '-608. 
SAND: dark yellovish 
brown (1OYR 4/2) very 
fine-grained sand and 
clay: trace gray quartzite 
pebbles: poorly sorted: 

moderate yellovish brovn 
(1OYR 4/2) with some 

4.0-6.O'-Sampl.e. 
Recovered 2.0/2.0'-1008. 
SAND: moderate yellovish 
brovn (lOYR 5 / 4 )  fine- 
grained sand and gray 

ite pebbles: poorly 

brown (1OYR 5 / 4 )  clay and 
sandy clay with several 
granitic pebbles and 
cobbles: poorly sorted: 

unconsolidated: damp. 

8.0-10.O'-Smple. 
Recovered 2.0/2.0'-1008. 
SAND: pale yellovish 
brovn (1OYR 6/2) vary 
fine-grained sand and 

'/ clay: some granitic 

angular: unconsolidated: 
damp. 

' /  

' pebbles: poorly sorted: 

'en tretlo 

'Bbwd Inct 
9 08?8tanC 

20 4a m 

1111 
Checked by : 

Proloct No. 
I am222 Hydro-Search, Inc. Paqe I of 2 



Borlng Yothod tbllcw S t a n  her around Surtaco Elovrtlon 5788 

10.0-11.0'-Sample. 
Recovered 1.0/1.0@=1008. 
CLAY: pale yellowish 
brown (LOYR 6 /21  clay with 
trace granitic pebbles 
poorly sorted: angular to 
rounded: unconsolidated: 
damp. 

ARAPAHOE FORPUTION 

ll.O-12.0'-Sample. 
Recovered 1.0/1.0'-1008. 
CLAYSTONE: pale yellowish 
brown (10YR 6/21 and light 
brown (5YR 5/6) : 
consolidated; weathered: 
dry- 

12.0-14.0'-Sample. 
Recovered 2.0/2.0'-1002. 
CLAYSTONE: dark yellowish 
brown ( 1 O Y R  4/2) with some 
moderate brown (5YR 4/4) 
mottles: consolidated: 
dry. 

14.0-16.0'-Sample. 
Recovered 2.0/2.0'=1001. 
CLAYSTONE: dark yellowish 
brovn (10YR 4/2) and 
noderate yellowish brown: 
consolidated: dry. 

TOTAL DEPTH: 16.0' 

bmarko Lo@ by: J. Bergaan 

Bbww lnel 
20 4a m 

Checked by: 
~~ - 

Proloct No. 
106Khj222 I H y dro-Searc h, Inc. I Page 2 of z 



I- 
O 
W 
T 
0 
U a 

CENTRALIZERS --T 1 sca l ; l less  s r w  I 

6.18' - 7.35' 

UCTION 
WELL - 

SUMMARY 

96 

ELEVATION: GROUND LEVEL a7 * a8 ' 
TOPOF CASING 3780.56'  

CONSTRUCTION TlME LOG: 
I s r n R T  

I-I- 

1-1- 

I 

WELL DEVELOPMENT 

FINISH - 

See Well Cevelonnenc S m n  Sneecs. 

COMMENTS: 

ac 9.0 d 1 

TOD or' stainless steei casing: 2 - 68 ' 

Cave fran TD to 15.10' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 
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-4 

-5 

-6 

-7  

! 

-8 

1 
I 

i 
I 

-9 1 
! 

I /  
i 

AQUIFER TEST DATA. 
WELL 12-86 

! 

-10 41 I I I 

! 

0 5 10 

Time (min.) 

15 20 

- .--. - _ _  -__ -- . ~ _ _ .  . . . 



a-  

a 

a 

APUIFER 'ST JATA dELL 12-36 

:.;:e o i  4quifer l e s t :  Bail down - i e c o v e r v  Project No.: 106PM2? 
+or 5 f l e w r e d :  4 .5  qal lon bucket Location: Rocky f l a t s  Plant 
How il.L.'s Reasurea: Olympic ileii icunder Personnel: J .  Pearce, R. Serqran 
%asiir:nq Point i c t  M.L. ' 5 :  

f!evat:on of flealuring Point: 5790.49 
!ou ci Casinq 

Depth of purp/air!ine: 
Start bai i ing:  ' l i r e :  1115.00 
Stop baii ing:  T i m  1145.10 
Duration of Aquifer Test: 49 minutes 

?e31 n bai 1 i nq 
Stop bail ing 

Wf Sezovered a t  
k.67' 



I -1 

ROCKY FLATS SOLAR PONDS a -  WATER LEVEL SUMMARY 

CRWND TOP OF OEPTH WATER WATER 
WELL SURFACE CASING STICK OF SI DEPTH SURFACE - NUneER DATE ELEVATION ELEVATION Up - BASE BELOW TOC ELEVATION 

1286 09/08/86 5m.88 
09/09/86 
09/25/86 
09/26/86 
10/13/86 
11/26/86 
01/01 /87 
02/01/87 
01/01/07 
05/06/81 
06/01/87 
07/08/87 
08/04/87 
09/28/87 
11/03/87 
02/04/88 
03/16/88 
04/11/88 

5780.56 2.68 11.30 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 

5T16.56 

5776.59 
5 m . 9 6  
5776.20 
5776.96 
5m. 16 
5m.08 
5777.21 
5m.88 
5778.01 
5775.56 
5775.26 
5775.76 
5776.66 
DRY 
DRY 
5777.86 

5T Ic .a i  



INDEX OF DATA ' 

Boring No.: 13-86 

Completed as well? Yes 

Data in Filc 

X 

X 

- 
- 

- 
x 

X - 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrographs 

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



Projoct: Pocky Flats Plant ILOG OF BORING NO. 
Coordlnrtor N 38867.0 E 22951.0 Orto 0rlIl.d 8120186 

Borlng Mothod. bllw Stan Auger around 8urfrco Elovrtlon 5837.22 

Mrtorlrl O o r c r l o t h  

V U u Y  PILL ALuJvIvw 

0.0-2.S1-Sanp10. 
R0~u~Or.d 0.0/2.5'=08. 
~~~ : dcaCOOU8 
m f t .  -108 urd 

bcavord  0.0 /7 .5 '=08.  
CLAY: dark yollovi8h 
brown (10YR 4/21 ; traco of 
8aad and gravolt poorly 
m 0 r t . d  : uncoruolidatod t 
h P .  
5.0-8.0 '-Ssrpl.. 
-.rod 2.0/3.0=678. 
CLAY: dark yol1avi.h 
bravn (1OYR 4/2) and d-ky 
brown (5YR 2 / 1 1  silty, 
8Mdy clay; gray quartzit. 
cobbl.8 from 6.7-7.0'; 

GRAVEL: modorat. 
yOllwi8h brovn (10YR 5/4) 
and wdium light gray (N6) 
sandy gravel; some silty 
clay; poorly sorted; 
~ncon8ol idatd ; damp. \ 
\ 

ARAPAHOE WRMTION 

9.0-13.0'-Sanp1.. 
Rocovored 3.5/4.0'=758. 

9.0-10.1'. CLAYSTONE: 
light oliv. gray (5Y  6/1); 
coruolldatod; dry. 

10.1-10.7 ' . CLAYSTONE : 

8Mdy clay8ton.t 
consolidatodr dry. 

clay8tono t corw1id.t.d; 

grayi8h O t u r q .  (10YR 7/4) 

light gray (n 7 )  .flty 
10.7-13.0'. Q A Y m H E t  

I -* 

11 0-15- S'-SmplO. 
Recovorod 2.5/2.5'=1008. 
CLAYSTONE: Iwdarato 
yollwish brovn ( i o n  514) 
silty clayston. with 
trac.8 of lironito concro- 
tiOMt bl- taxturo; 
oruolldatodr dry. 

TOTAL DtPTB: lS.5' 

Romrrkr l n d  bv: L. Pivonka 

'on t rtloi R r?s\ rnci 
D b w d  Inc t 

20 40 
1111 

T 

I 



GEO- LOGGING: 
CASINO: 

--- - - A - - 

WELL 3-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: G R O U N D L M L  5 8 3 7 * 2 2 '  

5839 ' 94 ' TOP OF CASING 

LOCATION or COOROS: 
N 38867 .0  F 7 7 9 5 1  i7 

DRILLING SUMMARY: 

TOTAL DEPTH well: 9.50' &le:  15.50' 
BOREHOLE DIAMETER 7%'' 

CONSTAUCTION TIME LOG: 
I I F I N I S H  

tlME 

I340 
- 1-1 - ,Ll' 

~~ 

DRILLING FLUID None 

SURFACE CASING?'' x 5 '  steel w/ locking car, 

WELL DESIGN: 

- 
1609 
1630 
1035 

1623 
1605 

- 
- 

- 
I623 
I &  I 
1035 
- 8/20 

Bentonite 8 I20 
5/20 

CE hlEPlTl NO: 

OTHER: BASIS: G5OLOGIC LOG 

USING STRING(S): C:CASlNG S=SCREEN 
GEOPHYSICAL LOG - 

0.00' 3.09' CI - 
1625 
I607 
- - 

a L  9.50' 'SI 

WELL DEVELOPMENT 

. .  

SCREEN: SI 2" I .D.  Sch. 5 twe 316 scairr 
less steel. threaded arid flush 

0.25' welded bttm cap. 
0 .O 10'' ' ~ 1  re wrau sc= 

CENTRALIZERS I'vw 3a s~~~~ 

COMMENTS: 
- 1  . .  r-. 

C cas iw: 2.7.2 ' 5.79' - 6.96' 

c 
0 
w 
7 
0 a 
a 

Cave €run TD to  14.50' 

OTHER 318'' 

CONS ULTl NG HY DROLOGI STS - GEOLOG I STS HYDRO- S EA RC H RENO*OENVER 



a -  
UELL 
NUM9ER DATE 

1% 08/27/06 
09/03/86 
10/13/86 
1 1  /26/86 
01/01/07 
03/02/07 
04/01/07 
05/06/07 
06/01/07 
07/08/07 
08/04/81 
09/01/07 

11/03/87 
12/08/87 
01/07/00 
02/04/00 
03/14/00 
04/11/88 

- 

09/2a/a7 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUNO TOP OF DEPTH WATER 
SURFACE CASING S T I C K  OF S I  DEPTH 
ELEVATION ELEVATION UP BASE BELOU TOC 

5837.22 5039.94 2.72 9.50 -1.00 
-1.00 
-1.00 
1 1 . 1 s  
9.71 
9.00 
9.67 
9.67 
9.04 
9.60 
9.10 

10.00 
9.40 
8.80 
9.70 
7.00 
7.70 
7.20 
8.40 

UATER 
SURFACE 
ELEVAT I ON 

DRY 
DRY 
DRY 
5820.79 
5030.23 
5030.94 
5030.27 
5030.27 
5030.90 
5030.34 
5030.84 
5829.94 
5030.56 
5831.16 
5030.24 
5832.16 
5852.26 
5032.74 
5831.54 



SATURATED THICKNESS (ft.) 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLOIUDO 1 JULY 1988 APPENDIX B 



a- 

a 

Pr oloct: bcky Flats Plant  (LOG OF BORING NO. 14-86 

Orto DrUIod 8/19/86; 8/28/86 Coordlnat oa 
Borlna Yothod tbllar Stan AwrRE Core around (lurf~co Elovrtion %6 

Wa10rl.l Dorcrlotlon 

0-0.9'-Sarpla. 
Rocovarad 0.9/0.9~-1008. 
CLAY: dark qray (N 3 )  
clay: man granitic 
qraval: blocky taxtura: 
poorly sortad: 
unconsolidatad: d r y .  

0.9-4.7*-Sampla. 
Racovand 3.6/3.8'-958. 
CLAY: dark yallovish 
brown (10YR 4/2) and dusky 
yal1ovi.h brovn (10- 2/2) 
sandy, qravally clay vith 
soma roundad qray 
quaezita cobblas: fav 
iron stairus poorly 
sortadr unconsolidatad: 
dry. 

4.7-8.O'-Sampla. 
Racoverod 3.3/3.3'-1001. 
CLAY: grayish brown (SYR 
3/2) silty clay: granitic, 
gravel and cobblas from 
7.7-8.0': traca of iron 
staininq nottlad through 
entire interval; dry. 

8.0-lO.S'-Sampl*. 
Racovarod 2.5/2.Se-1008. 
CUY: d u k  yal1ovi.h 
b r w n  (10- 4/2) silty 
clay: s a n  qranitic 
prbbl.8 and cobblas: trace 
iron staining: damp. 

Romarkr lag& by: L. Pivonka 6 T. hil iver __ #eckA by: 

Cr010ct No. 
106p06222 I Hydro-Search, Inc. Page I of 



Probet: bcky Flats Plant ILOG OF BORING NO. 14-86 

0110 Drlllod 8/19/86; ai28186 Coordlnat o r  

Matorlal Dorcrlotlon Depth 

11.0-13.0'-9.Ipl~. 
Rocovered 2.0/2.0'-1001. 
CUYSTONZ: modorat. 
yellov1.h brovn (10YR 5/4)  
vith light gray (N 7) 
mottling: .on iron 
staining 8nd ironstono 
concrotiona: woathored; 
dry. 

13.0-18.O'-Sarrpl0. 
ReW8r.d 5.0/5.0'-1008. 
CLAYSTONE: S ~ M  ao abovo: 
dry. 

10.5-11.O'-Supl.. 
w o r d  0 .  5 / 0 .  5'-1001. 
Y: S w  as -0: 

E&wU Inch 
20 40 l-n-r 

Pornark, lagged by: L. Pivonka 6 T. CLlliver becked by: - 
Pro loat M a  

106P06222 I Hydro-Search, Inc. I ~ ~ t o f 8  



23.0-23.3'-SaBpl.. 

d r y .  

Recovered 0.3/0.3'-1008. 
CLAYSTONE: S a n  as above: 

23.J-25.S'-Sample. 
Recovered 2.2/2.2'-1008. 
CLAYSTONE: m e d i u m  dark 
gray (N 4) claystone; 
blodry texture; no 
mottling: unvutherod: 
d r y .  

25.5-28.O'-Sarph. 
Recovered 2.0/2.5'-808. 
CUYSTONE: Sama as above: 
dry. 

2a.0-3o.s'-sanpi0. 
Racovared 2.1/2.5'=848. 
CUYSTONE: s- as above; 
dry. 

b r /  lnct 
20 4a m 

Pomartm ragged by: L. Pi- 6 T. Wliver - -  - checkd by: 

Pr obat No. 
106H36w I Hydro-Search, Inc. I Page3of b 



LOG OF BORING NO. '~-86 Pr o loc t :  Rocky Flacs PLanc 

D 8 t e  Dr11104 . 8/19/86; 8/28/86 CoordlnatOr N 38866.4 E 22737.6 
Boring Mothod b l l o u  Scan kger/NC Core Oround Surface Elovatlon 5844.71 

PfOjOGt No. 
106H36222 

31.6-32.6'-Sampla. 
Racworad l.O/l.Q'=lOQ%. 
RQD 0.9/1.0'-90%. 
CUYSTONE: dark gray ( N  
3) massiva; damp. 

32.6-37.09-Sarpla. 
Recovered 4.4/4.4'-10Qa. 
RQD 4.4/4.4*-1QQ%. 

37.0-42.3'-Sample. 
Recovered 4.1/5.3=77%. 
RQD 3.4/4.1'=83t. 

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

Hydro-Search, Inc. ~ P a g e k O f 8  

bgged by: L. Pivonka 6 T. Culliver 

- 

Romrr t r  



LOG OF BORING NO. Pr oloct: Rocky Flau Plant 

D i t 0  DrUIod . 8/19/86; 8/28/86 COOrdlnrtOO N 38866.4 E 22737:' 
Borlng Mothod tbllckt S t a n  PugerM Core around 8urfrc. E l o v r t h  56:4.71 

46.5-51.5'-Sampie. 
Recovered 5.0/5.0'=1001 
RQD 3.6/5.0'=721.. 

46.5-50.6'. SANDSTONE: 
light gray (N 7): very 
Line-grained; silty: 
carbonaceous siltstone . 
lamina.: coal coatod 
joints w i t h  40-50 degtao 
dip from 47.5-40.0'; 
nodoratoly 8ort.d; damp. 

. 

bogged by: L. Pivwnk 6 T. CLlliver ?omark. ~- checked by: 

Pro ).et No. 
106po6222 - Hydro-Search, Inc. P w  5 of 8 



e 

8 .  

I 
I 

c 

~~ 

LOG OF BORING NO. 10-66 
Proloct: pocky Flats Plant 

0 8 t #  0rUI.d . a/wab; 0:2a/ai, COOrdln8tO8 N 38866.4 E 22737.6 
Borlng Yothod Hollow S t a n  PugerM Core around 8ur t rco  E lovr tkn  5844.71 

51.5-52.81-Saaple. 
Rocovorod 1.3/1.3~-1008. 
RQD 1-3/1.3*=1008. 

51.5-52.2'. SANDSTONE: 
light gray (N 7); vary 
f in.-grained: silty : mom. 
coal partings; nodoratoly 
sortod: damp. 

52.2-42.4'. SANDSTONE: 
light gray (N 7) : fino- 
grainod: abundant 
carbonaceous detritus: 
noderatoly 80rt.d: damp. 

52.4-52.8 ' . SANDSTONE: 
light gray (N 7 ) :  ffne- 
grained: laminatmd: 
moderately sorted: 
subrounded : damp. 

54.0-55.0*. Lost cor.. 

55.0-56.3*. CLAYSTONE: 
grayish black ( N  2): 
8ilty: laainatod; 15 
dogroo dip: damp. 

56.3-60.9'-Saaplo. 
Rocovorod 2.8/4.5'-62%. 
RQD 1.8/4.5 ' -4 0%. 

dark gray (N 3 ) :  silty; 
laminatod: damp. 

56.3-57-8'. CLAYSTONE: 

57.8-59.5'. b 8 t  Cor.. 
~ 

lpgged by: L. Pivonka 6 T. Cbllivet 



~ 

Pro Joct: Rocky Flats Plant LOG OF BORING NO. ~ - 8 6  

Data 0rUI.d . 8f 19/86; 8/28/06 COOrdlnatO8 N 38866.4 E 22737.6 
Borlng MotRod bLlw S t a n  @ r N  Core around 8urfrco EIovrtkn 5844.71 

Mrterlal Dorcrlotlon I=! 
99. S-60.9 I. SILTSTOHE: 
dark gray (N 3 ) :  clayoy; 
laminated: 10 dogroo dip; 

60.9-69.9'-Sample. 
Recovered S.0/5.0'=1008. 
ROD 1.O/S.O1=20%. 

dark gray (N 3 ) ;  clayoy; 
laminated: 10 degrao dip; 

63.2-64.5'. Leet cor.. 

grayish black (N 2 )  to 
light gray (N 7): clayoy; 
very fine-grainod: 
laminated : damp. 

65.9-70.9'-Sample. 
Recovered S.0/S.Oi=100%. 
RQD 3.6/S.O '172%. 
SILTSTONE: grayish black 
(N 2) to light gray (N 7); 
clayey; very fino-grained: 
laminated: damp. 

60.9-63.2'. SILTSTOHE: 

64.5-65.9'. SILTSTONE: 

Logxed by: L. P i v a k a  6 T. QILliwr lomrrtr  

proloot No. 
l a m 2 2 2  H ydr o-Search, Inc. Page 7of 8 



a -  
Ma tor ld  Ooocrlotlon 

70.9-74.S'-SanIplO. 
Recovored 3.6/3.6'-1001. 
RQQ 2.6/3.6 '-721 

70.9-71.6'. SILTSTONE: 
Sam. as  abovo; damp. 

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

74.0-74.5'. Us+ cor.. 

?omarko Lq@ by: L. Pi- 6 T. QIlliver 

Inch 
20 40 m 

Pro joct No. 
106Fa222 Hydro-Search, Inc. P-8 of 8 



WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION Of COORDS: 

N 38866.4'  E ' 7?777 .6  

74.00 . QlrlsDrlll 3 3/4". -4 3/4" 
reaer 

. .  1 .  

DRILLING FLUID O.00' - 30.50': wm 
f 

SURFACE CASING 5" x 33.16 steel w/ locking 

- - -- I - -- 
CASING: C I  5" 1.D. steel surface r a q L  

c2 2" I.D. Sch. 5 .  twe 3 16 S E a i e .  
less S t p e  . .  

%RED(: SI  
less 

- 1 ~ u l f p d -  0 . 0 1 0 " ~ w r a ~  sc-L . .  
0.25' uelded botCCZll CaD. 

C E ~ A L I X R ~  Tv~e 3or( stainless steel 
46.79' - 48.02' 

nl;rr~ M A ~ E R ~ A L  32-42 silica sand: 38.15' . 
55.36'; 16-20 silica sard: 55.36' - 56.85 
0.00' - 35.40' 

CEMENT P o r t l a d  I 

OTHER 318'' bentonite Dellecs 
35.ltO' - 38.15' 
56.85' - 69.00' 

HYDRO-S €ARCH REWOENVER 

ELEVATION: GROUND L M L  iAb4.71 '  
TOPOC CASING iRhh-7?' 

CONSTRUCTION TIME LOG: 
I S T * A T  

DRILLING: 1 %  
p r  T 

Reaninn 9/3 
8 I29 - Nc core 

GEOPWYS. LOOGINQ: - 
CASING: 
5" steel 8/19 
2'' stainless 913 

f l N l S W  - 
UIq rrML I986 

8/20 1008 
913 1105 -- 
913 ~ 1200 
913 I230 
9/17 1100 
-- -- 

913 1202 
913 1020 
912 1700 
8/20 ION 

WELL DEVELOPMENT 

See Well tkvelomnt Surmarv Sheet. 

COMMENTS: 

Eb weer encwntered during drillinn. 

TOD of sfniBLpss steel casing: 7 07' 

Cave fran TD to 69.00'. 

CONSULTING HYDROLOGiSTS-GEOLOGISTS 



SHEET- of - 
CLIENTISUBJECT W.O. NO 
TASK DESCRIPTION 

PREPAREDBY 
MATH CHECK BY 
METHOD REV. BY 

TASK NO. 
APPROVED BY 

DATE DEPT DATE 

&h=&L / 4 - % L  



SHEET- of - 
W.O. NO CLI ENTI SU BJ ECT 

TASK DESCRIPTION TASK NO 

PREPARED BY DEPT DATE 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

a -  



CD co 
I 
d- 

I 
I 
W 

7 

\ - 

a 
- 0  

ti 

* 
- 0  
ti 

N 
- 0  
ti 



I ' .  

ti 0 rn d 
N 

0 
N 

d 
F 

a 
F 

d 0 



, 

n 0 In 0 In 0 a 0 a 
r N N n n v v a a 
I I I 1 I I I I I 

P 

0 



a ?. WELL 14-86 
T 

Time 
(min. ) 

28.60 
29.00 
29.50 
30.00 
30.50 
31.00 
31. SO 
32.00 
32. SO 
33.00 
34.00 
35.00 
36.00 
37.00 
38.00 
39.00 
40.00 
41.00 
42.00 
43.00 
,445.00 
47.00 
49.00 
51.00 
53.00 
57.00 
59.00 
61.00 
63.00 
68.00 
73.00 
78.00 
83.00 
88.00 
93.00 
98.00 
103.00 
113.00 
123.00 
133.00 
143.00 
153.00 

T' 
T Prime 

(min. ) 

0.60 
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 
29.00 
31.00 
33.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
85.00 
95.00 
105.00 
115.00 
125.00 

Water S' 
Level Rsd Drwdn 
(ft. 1 

54.79 
54.59 
54.40 
54.22 
54.03 
53.84 
53.67 
53.51 
53.37 
53.23 
52.86 
52.58 
52.32 
52.00 
51.74 
51.71 
51.27 
51.02 
50.80 
50.58 
50.16 
49.74 
49.44 
49.16 
48.91 
48.48 
48.29 
48.11 
47.93 
47.52 
47.13 
46.75 
46.40 
46.05 
45.75 
45.44 
45.11 
44.57 
44.05 
43.51 
43.03 
42.53 

39.99 
39.79 
39.60 
39.42 
39.23 
39.04 
38.87 
38.71 
38.57 
38.43 
38.06 
37.78 
37.52 
37.20 
36.94 
36.91 
36.47 
36.22 
36.00 
35.78 
35.36 
34.94 
34.64 
34.36 
34.11 
33.68 
33.49 
33.31 
33.13 
32.72 
32.33 
31.95 
31.60 
31.25 
30.95 
30.64 
30.31 
29 77 
29.25 
28.71 
28.23 
27.73 

. 

1.68 
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 



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 

WELL 14-86 

T P r i m e  Level Rsd Drwdn 
T. Water S '  

(min. ) (ft. 1 (ft. 1 
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 

41.88 27.08 
41.60 26.80 
41.12 26.32 
40.63 25.83 

39.79 24.99 
39.06 24.26 
38.43 23.63 
37.82 23.02 
36.53 21.73 
36.06 21.26 
35.55 20.75 
35.07 20.27 
34.67 19.87 
34.19 19.39 
33.79 18.99 
33.01 18.21 
32.28 17.48 
31.63 16.83 
23.86 9.06 
23.49 8.69 
23.22 8.42 
23.00 8.20 
22.70 7.90 
22.48 7.68 
22.24 7.44 
22.03 7.23 
21.78 6.98 
17.28 2.48 
16.68 1.88 

40.28 25.48 

0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.06 
0.05 
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 



a -  

HYDRO-SEARCH REEO- OENVEF~ CONS ULTl NG HYOROLOGI STS - GEOL' 



WELL /+* 
PUMPING or 08 TlON WELL 
PuMPt NO 0, a -o,m 

A Q U I F E R  TEST DATA 
rYPE OF AQUIFER TEST h a -  k ' ~ c a v r m /  
now o MEASURED ar /IOU bbchr- P4GE,-, a O f  --. 
HOW W. L 's  MEASURED k' MP,c  b F f /  S o r - d c r  DEPTH O F  PUMP/AIRPIPE 
RAD./DISt. OFFROM PUMPING W E U  L, PUMP ON: dale time 
MEAS. POINT FOR W.L.'s 1 S , ~ P  cr t r r w c  ae;,., PUMP OFF: oafe time 
ELEV4nON OF MUS. POINT 

4 
DURATION OF AQUlF ER TEST- 

COMMENTS :.' ' 0  

a 

g :  
G o  
u a  a m  

5 2  

I 

Ii CONSULTING HYDROLOGISTS- GEOLOG ISTS 



PACXER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 14-86 -?- 

DATE TESTED: 9/2/86 BY: T.  GULLIVER 
TEST INTERVAL (FEET BEWW G . S . ) :  32.46 - 43.64 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S .  ) : 10.86 

Q L 
W(--) 

2(Pf) (L)  (HI  R 
K = ------------ 

1ST P1/3 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 ( I N  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 

P2/3 TEST 
Q = INJECTION RATE = .00429001 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.18 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  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 P1/3 TEST 
Q = INJECTION RATE = .00052039 (FEET3/MIN) 
L = LENGTH O F  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 

.16 FEET R = BOREHOLE RADIUS = 

K 5 HYDRAULIC CONDUCTIVITY = .00000173 F T / M I N  
K = .00000088 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 14-86 

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 
U(--) 

2 ( P I )  (L)  ( H I  R 
K = ------------ 

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 ( I N  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 ( I N  FEET) 
=I 10.86 + 1.90 + 9.00 * 2.31 = 33.55 

R = BOREHOLE RADIES = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00001444 F T / M I N  
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 ( I N  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 F U T S  PLANT J O B  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  

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 ( I N  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 I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  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 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00013962 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 
+ GAGE PRESSURE ( I N  FEET) 
= 10 .86  + 1.90  + 2 . 4 0  * 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 UATER UATER 
UELL SURFACE CASING STICK OF S I  DEPTH SURFACE 

DATE ELEVATION ELEVATION UP 8ASE BECOU TOC ELEVATION 

5866.71 2.00 55.36 20.90 

25.22 
31.12 
34.23 
32.86 
25.68 
12.91 
10.64 
9.67 
9.67 

10.77 
10.39 
10.90 
10.90 
10.50 
10.20 
9.70 
9.30 
9.90 
9.60 

10.10 

18.79 

9.85 

sa25.ai 
sa27.92 

sa15.59 
5812. 48 
sa1 3. a7 
sa21.03 
5833. a0 

5837.04 

5835 .94 
sa36.32 
5835.81 

5836. s i 
sa37.01 

5836. a i  
5837.11 

5821.49 

5836.07 
5837.04 

5836.86 

5835.81 
5836.21 

5857.41 

5836.61 
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INDEX OF DATA 

Boring No.: 15-86 

Completed 3s well? Yes 

Data in FIIC 

- 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, COLORMO 1 JULY 1988 APPENDIX B 
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Projoct: Rodcy Flats Plant LOG OF BORIN~NO. 15% 

Orto OIIllod 8/18/86 COOrdhrtO8 N 38862.9 E 22711.3 
Borlng Wothod tbtlcw Sten hper around Surf IC. Elovrtlon 5845.61 

12. s-13.0 1 .  CLAYSTOrn: 
dark yellOVi8h brovn (10yR 
4/21 : trace iron mtaining; 
veathered: moist. 

13.0-15.5'-Sarpie. 
Recovered 2.S/2.5'=1001. 
CUYSTOHE: l i g h t  o l i v a  
gray (SY 6/11 and dusky 
yellowish brovn ( i o n  
7/21:  veatherad; dry. 

1S.S-18.O1-Saapla. 
Recovared 2.S/2.51-1001. 
CUYSTONE: l i g h t  oliva 
gray (SY 6/11: traca iron 
staining;  v0ather.d; dry.  

TOTAL DEPTB: 18.0' - 

on t r t la  k e r nc 
tebrwr Inc 

20 4t 
7-n-r 



WELL ' -H6 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUNO L M L  5 8 4 5  * 6  ' 

TOPOF CASING 5 8 4 7 ' 9 3 '  
' LOCATION 01 COOROS: 

N 38862 .9  E 2 2 7 1 1 . 3  

C O N ~ U C T I O N  nME LOG: 
I n a R T  

DRILLING SUMMARY: 

TOTAL DEPTH Well: 14 .69 '  %le: 18.00' 
BOREHOLE OIAMETER 74" 

TASK 

DRILL1 NG: 

I- - 
GEOPWISLOOQNG: -; 
CASINO: 

2" stainless 8/18 

I- 
I707 

I205 

- 
m - 
1720 - 

SURFACE CASING ?' x 5' steel w/ lockinn 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 

CASING SmlNG(S): C-CASING SsStREEN 
GEOPH'fSIW LOG - 20 

25 

,30 

5 35 

. GO 

, 45 

' 5 0  

WELL DEVELOPMENT 

~ 

COMMENTS: 

-enccxmt~red a t 6.5'  durinn drill ing 

~~ 

R L ~ R  M I L ~ ~ ~ L  12-20 silica s a d  

CEMENT poflLand Tm 
3.00' - 18.00' 

0.00' - 2.00' 
2.00' - 3.00' 

ofnEu 318 'I b-prq 

~~ 

HY DRO-S EARCH RENOOOENVER CONSULTING HYDROLOCI STS - GEOLOG i STS 
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SHEET- of - 
ClIENf/SUBJECT . W.O. NO 

TASK DESCRIPTION TASK NO 

PREPAREDBY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 



SHEET- of - 
CLIENT / SUBJECT W.O. NO 

TASK DESCRIPTION TASK NO 

DATE 
PREPARED BY '9- OEPT 
MATH CHECK BY .c J- OEPT 
METHOD REV. BY - OEPT DATE 

APPROVED BY 



a -  





- 
U 

0 

0 

0 

0 

U 

0 

0 
0 
0 
0 
U 
0 
0 
0 
13 
0 

d CD 
I I 

b Q 
I 1 

a3 
I 

r 
F. 

0 
F 
I I 
I I 



- 
I 1 

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 

46.00 

50.00 
52.00 
54.00 
56.00 
58.00 
63.00 
68.00 
73.00 
78.00 
83.00 
88.00 
93.00 
98.00 
103.00 
108.00 
118.00 
128.00 
138.00 

44 00 

48.00 

T' 
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 

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 

14.50 

WELL 15-86 
Water S' S- ( sA2/2b) 
Level Rsd Drwdn b310.36 ft. 
(ft. 1 (ft. 1 (ft. 1 
10.94 6.61 4.50 
10.87 6.54 4.48 
10.82 6.49 4.46 
10.82 6.49 4.46 
10.82 6.49 4.46 
10.80 6.47 4.45 
10.82 6.49 4.46 
10.75 6.42 4.43 
10.76 6.43 4.43 
10.74 6.41 4.43 
10.72 6.39 4.42 
10.72 6.39 4.42 
10.69 6.36 4.41 
10.65 6.32 x4.39 
10.64 6.31 4.39 
10.59 6.26 4.37 
10.59. 6.26 4.37 
10.57 6.24 4.36 
10.54 6.21 4.35 
10.51 6.18 4.34 
10.48 6.15 4.32 
10.42 6.09 4.30 
10.43 6.10 4.30 
10.41 6.08 4.30 
10.37 6.04 4.28 
10.36 6.03 4.28 
10.34 6.01 4.27 
10.30 5.97 4.25 
10.28 5.95 4.24 

10.22 5.89 4.22 
10.17 5.84 4.19 
10.09 5.76 4.16 
10.06 5.73 4.15 
10.01 5.68 4.12 
9.98 5.65 4.11 
9.90 5.57 4.07 
9.86 5.53 4.05 
9.63 5.30 3.94 
8.86 4.53 3.54 
7.87 3.54 2.94 
7.01 2.68 2.33 
6.38 2.05 1.85 

10.23 5.90 4.22 

1.68 
1.39 
1.22 
1.11 
1.02 
0.93 
0.86 
0.84 
0.79 
0.76 

0.66 
0.62 
0.58 
0.54 
0.51 
0.48 
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 

0.72 - 



T 
Time 

(min . )  
148.00 
158.00 
168.00 
178.00 
188.00 
198.00 
208.00 
223.00 

T'  
T Prime 
(min. ) 
124.50 
134.50 
144.50 
154.50 
164.50 
174.50 
184.50 
199.50 

15-86 
Water S' s-(sA2/2b) 
Level R s d  Drwdn b310.36 ft. 
(ft.1 (ft. 1 (ft. 1 

5.89 1.56 1.44 
5.49 1.16 1.10 
5.24 0.91 0.87 
5.07 0.74 '0.71 
4.98 0.65 0.63 
4.89 0.56 0.54 
4.83 0.50 0.49 
4.73 0.40 0.39 

0.08 
0.07 
0.07 
0.06 
0.06 
0.05 
0.05 
0.05 

0 



r 
Q 

CONSULT1 NG HY OROLOGl STS- GEOLO G 1 STS 
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YELL 
DATE 

1 586 09/04/86 
09/05/86 
09/06/86 
09/08/86 
10/13/86 
1 1 /26/86 
01/01/87 
02/01/87 
04/01/81 
05/06/87 
06/01/87 
07/08/87 
08/04/87 
08/05/87 
09/01/87 
09/28/87 

12/08/87 
01/01/88 
02/04/08 
03/16/08 
04/11/88 

i i / cwa7  

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRWUD TOP OF OEPTH YATER 
SURFACE USING STICI: O f  SI DEPTH 
ELEVATION ELEVATION UP EASE EELCU TOC 

5845.61 5847.93 2.32 16.69 7.05 
7.17 
7.05 
6.67 
6.60 
6.89 
6.67 
6.60 
6.96 
5.44  
6.71 
6.70 
7.10 
7.00 
6.80 
7.10 
6.80 
6.70 
6.m 
6.70 
6.60 
6.70 

U I T E R  
SURFACE 
ELEVATION 

5840.88 
5840.76 
5840.88 
5841.26 
5841.33 
5841.04 
5841.26 
5841.53 
5842.97 
5842.49 
5841.22 
5841.23 
5840.83 
5840.93 
5841.13 
5840.83 
5841.13 
5841.23 
5841.23 
5841.23 
5841.33 
5841.23 
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Boring No.: 
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- Well Development Summaries 
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and Results 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT. GOLDEN, COLORAS0 I JULY 1988 APPENDIX B 



ILOG OF BORING NO. 16-86 
Projoct: Pocky Flats Plant 

I 

081-0 0rUI.d 8/15/85; 8/25/86 N 38759.9 E 22159.7 
Borlng Mothod k11lcw Scan &germ Core around Surfrco Elovrtlon 5864.74 

\unconsolidated: moist. 

6.5-7.0'-Sample. 
Recovered 1. 5/1.5 '-loo*. 
C U Y :  dark yallowish 
brown ( 1 0 Y R  4 / 2 ) ;  silty; 
trace iron staining; 
unconsolidated: damp. 

ARAPAHOE FOREIATION 

7.0-10.5'-Sampla. 
Recovered 3.5/3.S1=100*. 
CUYSTONE:  dark yallwish 
brown (10YR 4/21: silty 
trace iron staining; 
larinatad i weathered; dry. 

10. S-13.O'-Sampl.. 
Racovered 2.5/2.S1m1008. 
CUYSTONE:  dark yellowish 
brown (1OYR 4/2); silty; 
traca iron staining; 
laminated; weathared: dry. 

13.0-18.0'-Samplo. 
Recovered 4 . 0 / 5 .  O'=80t. 
CLAYSTONE: dark yellowish 
brown (LOYR 4 / 2 )  ; silty: 
iron stained; laminated; 
veathered: dry. 

Othor 

20 4 0  I 

I l t t l l '  
Romrrtr  logged bv: L. Piwnka 6 T. CLlliver - Check& by: 

ProJoe1 No. 
106m222 Hydro-Search, Inc. Page I of 4 



Projoct: ILOG OF BORING NO. 16-86 

18.0-23.Oi-Sampio. 
Recovored 4.3/5.Oi=86I. 
C U Y S T O N E :  m o d i u m  gray ( N  
5) ; 'silty: laminatod: 
unvoathored: dry. 

23.0-26.0'-Samplo. 
Recoverod 3.0/3.0~-1001. 
CUYSTONE:  m e d i u m  gray ( N  
5 ) ;  silty: traco iron 
staining; laminatod; dry. 

26.0-28.1'-Samplo. 
Recoverod 2.1/2.1-1001. 
RQD 1.9/ 2 . 1 -90 I. 
CIAYSTONE: medium gray ( N  
4); carbonaceous lamina.; 
some limonitic partings; 
damp. 

28.1-32.8i-Sample. 
Recovered 4.7/4.7'-1008. 
RQD 4.7/4.7'=1001. 
C U Y S T O N E :  medium gray ( N  
4) ; carbonaceous laminae; 
some limonitic partings; 
damp. 

32.8-34.0i-Sample. 
Recovorod 1.2/1.2@-100I. 

CUYSTONE:  Same as above: 
RQD 1*2/1.2'=100I. 

d a p  

34.0-39.Oi-Sampie. 
Recovered 3.8/5.0@-768. 
RQD 3.4/3.8'-90%. 

34.0-35.2'. Lost corm. 

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

37.0-39.0 @ . CLAYSTONE: 
same as above: damp. 

39.0-44.Oi-Samp1e. 
Recovered s.o/~. o@-ioo~. 
RQD 5.0/5.0'=1001. 

39.0-40.1'. CLAYSTONE: 
S a m  as above: damp. 

Romrrtr  Lo& by: L. Pivonka b T. Cullivet 

on t rtlon 
e r?r$ m c  e 



Pr oloct: Rocky Flats P l a n t  [LOG OF BORING NO. 1686 

oat* Or11104 . 3/15/86; a125186 Coordlnrtoa N 38759.9 E 22159.7 
Borlng Mothod t b 1  low S t a n  h w / K  Core around Surfrco Elovrtlon 5864.74 

1 I r 

nediun gray (N 4): 
laminated: well sorted; 

1-4-41-9'. SILTSTONE: 
ark gray (N 3) ; 
aminated: well sorted; 

44.0-49.O'-Sanpl.. 
Recovered 5.0/5.0~=1001. 
RQD 4. 5/5. 01=90\. 

4.0-44.8 ' . SILTSTONE: 
ark gray (N 3 )  ; clayey; 

- 
-49.6'. SILTSTONE: 

areous: laminated; 
gray (N 3 )  : slightly 

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

54.0-59.01-Sample. 
Recovered 1.3/S.O1=26\. 

Aomrrko lagged by: L. Pimnka 6 T. Culliver 

- 
on t rtlon 
t e a?*\ r nc a 
Uowtl IncN 

20 40 n7-r 



l 

7 )  sandstono: o v a  
intorlaminatad; damp. 

Recovorod S . o ~ 5 ~ o * - i o o a .  

S9.2-60.7 ' .  SILTSTOHIC: 
radium gray (N 5): clayoy: 
laminated: damp. 

59.0-64.08-S~1~. 

RQD 2 S/S. 0 '=SOa. 

Proloct: Rocky Flats P l a n t   LOG OF BORING NO. 
0810 DriIIod 8/15/86; 8/25/86 Coordhrto@ N 38759.9 E 22159.7 
Boring Mothod bllcu Stem rtrger/NC Core Qround Surtrco Elovrtior, 5864.74 

P I  0 1. c t no. 
106p06222 

Mrtorlal Doocriotlon 

Hydro-Search, Inc. Page 4 of 4 

Romarko Log& by: L. Pivonka 6 T. Gulliver 
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.- . WELL '6-86 

WELL CONSTRUCTION SUMMARY 
jRf)h j h '  

. N 38759.9 E 3 2 1 5 9 . 7  5866.60' 
LocllnON 01 COOROS: ELEVATKHI: GROUND L M L  

TOPW CASINO 

DRILLING SUMMARY: 

0.00' - 39.06' c2 - 
39.06' - 45.06' SI l -  

- - - - 
CASING: C I  5" 1.D. steel surface casinn = 2'' I.D.. %. 5.  - 316 stain- 

less steel. threaded a d  f lush 
iointed 

x ~ m  51 2" 1.D.. sch. 5. 316 s t a i h  
less steel. threaded a d  flush 
ioinced. 0.010'' w i r e  wan screen 
0.25' wlded bottam cap. 

C t N T R U . ~  IkrR-1 
10.69' - GI .73' 

~~ 

CONSRUCTION TlME LOG: 

8/15 1330 8/15 I530 
8/25 0920 8/25 1200 

74" =art ---- 
H: core ---- 
-8/2778/27= 

11 1 8/1809Q78/181110 ' 

GtOPWrPLOCONQ: L - - ,- - -~ - 
CASiMI: 

8/28 1012 8/28 1014 

8/28 1018 8/28 1030 FnTER RLVrYOCE ---- 
CEMEPrnml: Am. 1130 8/28 ,1,. 
L O ~ P M ~ :  912 1725 9/18 1240 , 

1' 

---- 

OTHER: 
Bentonite 8/28 l a0  8/28 la1 

8/28 0965 8/28 0948 ---- 
J U L _ o 9 0 0 8 / 2 7 J & L  
8 / 1 8  0918 8/18 09% 

1- I-I-I- 
WELL DEVELOPMENT 

See k l l  kvelopllent Surmary Sheet. 

COMMENTS: 

Eb water encarncered during drilling. 

T a  of stainless steel cash :  1-86 ' 

26.00' - 64.00' 

R e d  fmn 26.00' - 45.00' 

HYDRO-SEARCH REWOENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



SHEET- of - 
CLIENT/ SU BJ ECT 

TASK DESCRIPTION 

DATE 

PREPAREDBY DEPT 
MATH CHECK BY DEPT 
METHOD REV. BY DEPT DATE 

W.O. NO 

TASK NO. 

APPROVED BY 

e -  

R F W  10-05-0051A-5I8S 



--- 
SHEET- of - 

CLIENT / SU BJECT 

TASK DESCRIPTION ' TASK NO 

PREPAREDBY DEPT 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

W.O. NO 

DATE APPROVED BY 

WELL.  I L-8 6 

a 



a -- 

a 

a 

!I 

9 
Q 

\ 

.? s W 



CD 
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CD 
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I '  

N 

=! 
3 
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Water Depth Belaw Gmund Level {ftJ 

I 
h 
tn 

I 
A 
0 

I w 
tn 

I w 
0 
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VI 

I 
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WELL 16-86 
Water S '  
Level Rsd Drwdn 

T 
T i m e  

(min. ) 

.C 

137.00 
147.00 
157.00 
167.00 
177.00 
187.00 
197.00 
212.00 
227.00 
257.00 
272.00 
287.00 
302.00 
317.00 
332.00 
347.00 
401.00 
437.00 
467.00 
497.00 
527.00 
557.00 
596.00 
1366.00 
1436.00 
1486.00 
1546.00 
1606.00 
1666.00 
1721.00 
1786.00 
1846.00 
4257.00 
4809.00 
5756.00 
7116.00 
7551.00 
8491.00 
8756.00 
10011.00 

T' 
T Prime 
(min. ) 

125.00 
135.00 
145.00 
155. 00 
165.00 
175. 00 
185.00 
200.00 
215.00 
245.00 
260.00 
275.00 
290.00 
305.00 
320.00 
335.00 
389.00 
425.00 
455.00 
485.00 
515. 00 
545.00 
584.00 
1354.00 
1424.00 
1474.00 
1534.00 
1594.00 
1654.00 
1709.00 
1774.00 
1834.00 
4245.00 
4797.00 
5744.00 
7104.00 
7539.00 
8479.00 
8744.00 
9999.00 

(ft* 1 

41.63 
41.52 
41.44 
41.43 
41.34 
41.30 
41.29 
41.17 
41.11 
40.86 
40.77 
40.69 
40.58 
40.47 
40.40 
40.32 
39.97 
39.92 
39.77 
39.64 
39.54 
39.36 
39.04 
34.26 
33.86 
33.58 
33.29 
32.96 
32.61 
32.32 
32.00 
31.67 
21.72 
20.06 
17.50 
14.70 
13.83 
12.31 
11.62 
10.50 

(ft. 1 

31.45 
31.34 
31.26 
31.25 
31.16 
31.12 
31.11 
30.99 
30.93 
30.68 
30.59 
30.51 
30.40 
30.29 
30.22 
30.14 
29.79 
29.74 
29.59 
29.46 
29.36 
29.18 
28.86 
24.08 
23.68 
23.40 
23.11 
22.78 
22.43 
22.14 
21.82 
21.49 
11.54 
9.88 
7.32 
4.52 
3.65 
2.13 
1.44 
0.32 

0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



.' 
T 

Time 
(min. ) 

12.70 
13.00 
13.50 
14.00 
14.50 
15.00 
15.50 
16.00 
16.50 
17.00 

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 

87.00 
92.00 
97.00 
107.00 
117.00 
127.00 

18. oo 

82.00 

T' 
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 

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 

8.00 

8 0 .  00 
85.00 
95.00 
105.00 
115.00 

WELL 16-86 
Water 
Level 
(ft. 1 

45.06 

44.69 
44.59 
44.46 
44.39 
44.32 
44.25 
44.17 
44.09 
43.99 

43.76 
43.64 
43.54 
43.44 
43.35 
43.27 
43.19 
43.12 
43.00 

42.79 

42.62 
42.57 
42.52 
42.43 

42.31 
42.22 
42.13 
42.12 
42.07 
42.00 

41.92 

44. a7 

43.88 

42. 88  

42.68 

42.38 

41.98 

41.86 
41.8s 
41.82 
41.75 
41.65 

SI 
Rsd Drwdn 

(ft. 1 

34.88 
34.69 
34.51 
34.41 

34.21 
34.14 
34.07 
33.99 
33.91 

33.70 
33.58 
33.46 
33.36 
33.26 
33.17 
33.09 
33.01 
32.94 

32.70 
32.61 
32.50 
32.44 
32.39 
32.34 
32.25 
32.20 
32.13 
32.04 
31.95 
31.94 

31.82 

31.74 
31.68 
31.67 
31.64 
31.57 
31.47 

34.28 

33.81 

32. 82 

31.89 

31.80 

1.26 
1.11 
0.95 

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 

0.17 
0.16 
0.15 
0.14 
0.13 
0.11 
0.10 
0.09 
0.09 

0.07 
0.07 
0.06 
0.06 
0.06 
0.05 

' 0.05 
0.04 

0.85 

0.18 

0.08 



z 
* 
0 

0 
a 

s 

HYDRO-SEARCH R E N O *  OENVER CONSULTING HY DROLOGl STS- GEOLOGISTS 





M 
R n 
4 

3 
\ 

w ELL /6 86 
AQUIFER 3 TEST DATA PUMPING or OBSERVATION WELL 

PUMPING or RECOVERY DATA n P E  OF AOUIFER TEST '4 I J e w - -  ~ ' ( ; e ~ a r  c,\, 

now a H E A S U R ~  +kF qn A >de+- PAGE& OF,L, 
b L . / . , . N I  > a  --"A*( DEPTH OF PUMP/AIRPIPE HOW W.L'a MEASURED 

- a -  . - r  --*,e= PUMP OFF: date ttmo MUS. POINT FOR W.L.'s Y -4 
ELEVAflON OF MEAS POINT 

RAWDIS. OF/FIKIM PUMPING WEU , r' PUMP ON: eat. tlma 

7 - DURATION OF PQUIFER TEST z 

COMMENTS 
,- 

~ '- 

t, 
\ 

\ 
\' 
- - 
W z 
2 

53 a 
a W 

HYDRO-SEARCH RENO OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 16-86 

c DATE TESTED: 8 /27/86  BY: T. GULLIVER 
TEST INTERVAL, (FEET BELOW G . S . ) :  2 8 . 6 8  - 3 8 . 6 8  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 5 . 0 9  

Q L 
LN(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 1 4 7 2 3 1  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10 .00  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5 . 0 9  + 1 . 3 2  + 2 . 7 0  * 2 . 3 1  = 1 2 . 6 5  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 7 6 6  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 I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5.09  + 1.32 + 4 . 0 0  * 2 . 3 1  = 1 5 . 6 5  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00001397 FT/MIN 
K = .00000710 CM/SEC 

2 N D  P1/3  TEST 
TEST ABORTED 



a -  PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 16-86 

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 

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 ( I N  FEET) 
= 5.09 + 1.32 + 2.80  * 2 . 3 1  = 12.88  

R = BOREHOLE RADIUS = . 16  FEET 

I 

K = HYDRAULIC CONDUCTIVITY = .00000294 FT/MIN 
K = .00000149 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00089354 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = .16  FEET 
= 5.09 + 1.32 + 7 .80  * 2 .31  = 24.43  

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

2ND P1/3 TEST 
Q = INJECTION RATE = .00093416 (FEET3/MIN) 
L = LENGTH O F  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 
12 .25  

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



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 16-86 

DATE TESTED: 8/27/86 BY: T. GULLIVER 
TEST INTERVAL (FEET BELOW G . S . ) :  42.59 - 52.59 

0 -  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S.) :  5 .09 

Q L 
W(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00002031 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD =I DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5.09 + 1.32 + 3 .80  * 2 . 3 1  = 15.19  

R = BOREHOLE RADIUS = .16 FEET 

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

P2/3 TEST 
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 

2 N D  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 ( I N  FEET) - 5.09 + 1.32 + 2.70 * 2 . 3 1  = 12 .65  

R = BOREHOLE RADIUS = .16 FEET 

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



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 16-86 

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 

Q L 
LN(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

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 . 3 1  = 15.19 

R = BOREHOLE RADIUS = . 16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000040 FT/MIN 
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 ( I N  FEET) - 5.09  + 1.32 + 15.00  2 . 3 1  = 41.06 
R = BOREHOLE U D I U S  = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000370 FT/MIN 
K = .00000188 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00014215 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 
+ GAGE PRESSURE ( I N  FEET) - 5.09 + 1.32 + 4.00 * 2 .31  = 15 .65  

R = BOREHOLE RADIUS = . 16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000060 FT/MIN 
K = .00000030 CM/SEC 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRCUND TOP OF DEPTH UATER UATER 
E L L  SURFACE CASING STICK OF SI DEPTH SURFACE 
YUWBER DATE ELEVATION ELEVATION UP BASE BELW TOC ELEVATION - 
1686 09/02/86 5 w . 7 4  

09/03/86 
09/04/86 
09/05/86 
W/W/86 
09/08/06 
09/09/86 
w/10/86 
09/11/86 
09/12/86 
09/13/86 
09/13/86 

10/13/86 
11 /26/86 

09/1a/u 

01/01/a7 
02/01/a7 
04/0i/a7 
os/w/at 

07ioaia7 
oa/w/a? 
09/01/a7 
w/2a/a7 
1 1 /03/a7 
12/qsta7 
01/01/88 
02/04/88 
03/14/88 
04/11/88 

06/01/87 

5866.60 1.86 45.06 12.66 
38.96 
34.R 
34.04 
36.26 
29.50 
37.92 
37.80 
37.34 
39.14 
39.23 
45.35 
30.71 

7.19 
5.68 
5 . S  
5.15 
5.10 
9.79 

6.40 
6.60 
6.80 
6.40 
6.00 
5.50 
5.30 
5.20 
5.30 
5.60 

5.81 

5853.96 
5827.66 
5851 .as 
5832.56 
5830.36 
5857.10 
s82a.u 
5aa.w 
5829.26 
5827.46 
5827.37 
5821.25 
5835.89 
5859. 4 1 
5860.92 
5861.56 
5861 .e5 
5861 .so 
5856.81 
5860.79 
5860.20 
5860.00 
5859.80 
5860.20 
5860.60 
5861.10 
5861.30 
5861 .eo 
5861.30 
5861 .oo 
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a -  
INDEX OF DATA 

Boring No.: 17-86 

Completed as well? Yes 

in Filc 

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 



c 

Project: kcKv  F!acs Ptmc ILOG OF BORING NO. i;-a6 

Coordlnrter N 38752.3 E 22141.7 Date Drlllod 81 14/86 

Borlnd Method . ~ L I C W  scan beer around Surf ace Elovrtlon 5865 .  '6 
I I I 

~~ 

Urtorlal Dorcrlotlon Depth 

interbedded with silty 
clay stringers: 
approximately 3 8  iron 
staining rn gravel 
stringers: poorly sorted: 
unconsolidated; damp. 

S.O-B.O'-Sample. 
Recovered 3.0/3.0'-1008. 
GRAVEL: dark yellowish 
brown ( i o n  4 1 2 ) ;  
interbedded granitic 
pebbles, sand, silt and 
clay: poorly sorted: 
subangular: wet. 

12 5-13 - 0 CLAYSTONE. 

13.0-16.O0-Sample. 
Recovered 2.8/3.0'-938. 
CUYSTONE: Dusky 
yellowish brown (10- 7 1 2 )  
and dark yellowish orange 
(10YR 6/6)  : silty: 

Remark, bogged by: L. Piwnica Checked 

Pro Joct No. 
106w6222 Hydro-Search, Inc. I Page I of I 



WELL ! 7-36 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUNO L M L  5865  * 25 ' LOCATION or COOROS: 

0 

5 

IO 

15 

20 

a-  N 3 8 7 5 2 . 3  E 22141.7 TOP OF CASING 5866 - 5 5  ' 

:ONSRUCTION TIME LOG: 
F I N I S M  - 

- I w  I986 
R A E  
I986 

rlML 
TASK - 

)RILLING: 

1020 

-I- 

8/15 lW0 
DRILLING FLUID h W  

- 

8/15 
8 f  15 
9/22 

8/15 
81 I5 

- 

- 

-- 8/15 l a 0  
8/15 1100 
9 / 2 J Z Q  

8/15 10% 
8/15 1025 
-- 

1056 
I I IO 
0920 - 

X T E R  P-ACEMW 

:EMEFfflNG: 

:EVELCPM€NT: 

) M E R :  
Bentonite I loo 

l a 0  - 

WELL DEVELOPMENT 

See Well Eweloprent Sunnarv Sheet. 

~ 

COMMENTS: 
Water encountered at L.8'  during drilling. 

TOD of stainless steel casing: 1.29 ' - 40 
c u 
W 
7 
0 
0 
a 

Cave fran TD to 15.25' 

-50 
CONSULTING HYOROLOGI STS - GEOLOG I STS HY 0 RO- S EA RCH RENO*OEWER 



SHEET- of - 
CLIENTISUBJECT . W.O. NO a -  TASK DESCRIPTION TASK NO 
PREPAREDBY DEPT DATE 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE-. 

~ - - -- 
---_ .- - 

.- WE/ L / 7-86 

APPROVED BY 

.- - 

-- . . . . .  

. . .  -. .......... 

. . .  

. . . .  .-. 

. - .  

... .- . 

. .  

. . .  

.- ....... - 
. . .  .- - ... 

-. . 

. . ._ 

. - .- .- . . - . - 
. .  - ......... 

. . .  .__- .. .__  

_. . . . . .  - 
.---. .-_. -. 



12:20:39.06 A I R L I F T  - RECOVERY ANQLYSIS FOR WELL 17-96 THU 06-Oc 
1495 

RAW DATA 

WELL # 17-86 

WELL DIAMETER= 7.25 INCHES 
CASING DIAMETER= 2.00 INCHES 
VOLUME OF WATER= .i9 GALLONS* 
LENGTH OF AQUIFER TESTED= 9.35 FEET 
VALUE OF HO= 1.17 FEET 
S T A T I C  WATER LEVEL= 4.63 FEET 
LENGTH OF SCREEN= 13.98 FEET 
WATER TABLE TO BOTTOM OF WELL= 9.35 FEET 

9 /jetu,,/ vo /ume o/ d t r  femoved p c c o r d c d .  0.19 gallons back- 

SLUG TEST DATA: c a l c r l r f c d  &m diest  recorded  fesrdka[ 
d e a w d o w f i  ( 1. J7  &). 

T I M E  WATER LEVEL T I M E  S I N C E  TEST 
( F E E T )  BEGAN ( M I N U T E S )  -------- ----------- --------------- 

14.  7.15 5.80 42.25 
14. 7 . 3 0  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. 0 5.61 47.00 
14.13. 0 5.58 48.00 
14.14. 0 5.53 49.00 
14.15. 0 5 - 5 0  50.00 
14.16. 0 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 55.00 
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. 0 5.22 75.00 
14.50. 0 5.12 85.00 
15. 0. 0 5 - 1 0  95.00 
1 5 - 1 0 .  0 5.01 105.00 
15.20. 0 5.01 115.00 
15.30. 0 5.01 125.00 



12:20:42.57 A I R L I F T  - RECOVERY ANALYSIS  FOR WELL 17-86 THU 06-0' ' 

WELL t 17-86 

WELL DIAMETER= 7.25 INCHES 
CASING DIAMETER= 2.00 INCHES 
VOLUME O F  WATER REMOVED OR ADDED TO WELL= -19 GALLONS 
LENGTH OF AQUIFER TESTED= 9.35 FEET 
VALUE OF HO= 1.17 FEET 
S T A T I C  WATER L E V E L =  4.63 FEET 

SLUG TEST DATA: 

T I M E  S I N C E  TEST WATER LEVEL DRAWOOWN 
BEGAN ( M I N U T E S )  ( F E E T )  ( F E E T )  --------------- ----------- -------- 

42.25 5.80 1.17 
42.50 5.80 1.17 
43.00 5.80 1.17 
43.50 5.78 1.15 
44.00 5.72 1.09 
44.50 5.71 1.08 
45.00 5.70 1.07 
46.00 5.65 1.02 
47.00 5.61 .98 
48.00 5.58 -95 
49.00 5.53 -90 
50.00 5.50 .a7 
51.00 5.48 -85  
52.00 5.47 .84 
53.00 5.44 -81 
54.00 5.39 -76 
55.00 5.39 -76 
56.00 5.39 .76 
57.00 5.39 .76 
58.00 5.38 .75 
60.00 5.38 .75 
65.00 5.28 .65 
71.50 5.21 -58 
75.00 5.22 -59 
85.00 5.12 -49 
95.00 5.10 -47 
105.00 5.01 .38 
115.00 5.01 .38 
125.00 5.01 -38 

HEAD R A T I O  RECIPROCAL T I M  
( l / M I N U T E S )  ---------- -------------- 

1.000 -024  
1.000 .024 
1.000 .023 
.903 -023 
-932 .023 
.923 .022 
-915 -022 
-872 .022 
-838 * 021 
.812 .021 
-769 .020 
-744 -020 
-726 -020 
-718 .019 
-692 -019 
-650 .019 
-650 .018 
.650 .018 
.650 -018 
.64 1 -017 
-64 1 -017 
.556 .015 
.496 .014 
-504 .013 
.4 19 -012 
-402 .011 
.325 -010 
-325 -009 
.325 -008 



12: 20: 46 .  THU 25 A I R L I F T  - RECOVERY A N A L Y S I S  FOR WELL 17-86 

WELL t )  17-86 

P E R M E A B I L I T Y  BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS 

06-09- L9E 

METHOD 

P E R M E A B I L I T Y = 3 . 7 7 E - O 4 /  MFITCH T I M E  ( I N  M I N U T E S )  
STORAGE COEF= 7 . 6 1 E - 0 2 3  ALPHA 

A L P H A = 1 . 0 0 E - 0 5  MATCH T I M E =  5 . 4 3 E + 0 1  
P E R M E A B I L I T Y =  6 . 9 5 E - 0 6  CM/SEC 
STORAGE C O E F = 7 . 6 1 E - 0 7  
CORRELATION NUMBER= -99  

COMPUTER CALCULATES 

P E R M E A B I L I T Y  BASED ON REGRESSION F I T  OF HEAD R A T I O  DATA 

HVORSLEV P E R M E A B I L I T Y = 6 . 4 8 E - O 4  / LAG T I M E  
BOUWER P E R M E A B I L T Y = 7 . 6 6 E - 0 4  * -SLOPE 

COMPUTER CALCULATES 
HVORSLEV P E R M E A B I L I T Y = 6 . 4 7 E - O 6  CM/SEC 
BOUWER P E R M E A B I L I T Y = 4 . 7 5 E - O 6  CM/SEC 

REGRESSION S T A T I S T I C S  
X ON Y 

I N T E R C E P T =  .17 
S L O P E = - 5 . 9 8 E - 0 3  

Y ON X 
I N T E R C E P T =  ;20 
S L O P E = - 6 . 4 2 E - 0 3  

CORRELATION C O E F F I C I E N T =  -.97 
C A L C U L A T I O N S  I N D I C A T E  THAT A VALUE OF 5-03 FEET FOR HO 

OR A VALUE OF .964 I N C H E S  FOR E F F E C T I V E  C A S I N G  D I A .  
MAY Y I E L D  B E T T E R  RESULTS 

P E R M E A B I L I T Y  BASED ON REGRESSION F I T  OF DATA - F E R R I S  S, KNOWLES ME? 

P E R M E A B I L I T Y = l . L O E - O 4  / SLOPE 
P E R M E A B I L I T Y = 2 . 0 7 E - O 6  CM/SEC 

REGRESSION S T A T I S T I C S  
X ON Y 

I N T E R C E P T =  -.12 
SLOPE= 5 . 2 0 E + 0 1  

Y ON X 
I N T E R C E P T =  -.15 

SLOPE= 5 . 3 9 E + 0 1  
CORRELATION C O E F F I C I E N T =  -98 



12:21:59.69 F I I R L I F T  - RECOVERY A N A L Y S I S  FOR WELL 1 7 - 8 6  THU 06-09 

WELL tt P E R M E A B I L I T Y  PERMEABIL ITY STORAGE COEF P E R M E A B I L I T Y  P E R M E A B I L I  
METHOD 2 METHOD 2 METHOD 3 METHOD 4 METHOD 1 

* METHOD 1 IS HVORSLEV 
METHOD 2 I S  COOPER, BREDEHOEFT, AND PAPADOPULOS 
METHOD 3 I S  F E R R I S  AND KNOWLES 
METHOD 4 IS BOUWER 

L 
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HYDRO-SEARCH RENO. DENVER CONSULTING HYDROLOGISTS-GEOLbG J 
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ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH WATER WATER 
YELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP EASE B E L W  TOC ELEVATION - 
1186 09/02/86 

09/05/86 

09/08/86 
09/09/86 
09/17/86 
09/19/86 
09/22/86 
09/25/86 
10 /13 /86  
11 /26/86 

02/01  / 0 7  
0 4 / 0 1 / 0 7  

06/01/07 
01/08/07 

09/b6/86 

oi/o1/a7 

o s m / a 7  

oa/os/a7 
w ~ o i i a ?  
09/2a/a7 
1 i /owa7 
iz/oa/a7 
01/07/88 
02/04/88 
03/ 1 6 / 8 8  
04/11/88 

5865.26 5866.55 1.29 13.90 6 .49  
6.54 
6.50 
6.22 
6.31 
6.66 
6.50 
6.33 
6 .43  
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 
5.20 

5860.06 
5860.01 
5860.05 
5860.33 
5860.24 
5860.09 
5860.05 
5860.22 
5860.12 
5860.45 
5860.20 
5860.13 
5860.20 
5862.01 
5861 .c5 
5860.71 

5860.45 
5860.55 
5860.25 
5860.45 
5864.15 
5860.15 
5860.25 
5860.35 
5861.35 

58611 .as 

a 
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INDEX OF D A T A  

Boring No.: 18-86 

Completed as well? Yes 

Data in File 

X Log of Borehole - 
x Well Construction Summaries 

Well Development Summaries 

- 
- 

Hydraulic Conductivity Test Data 
and Results 

- .  

Packer Test Data and Results - 
x Water Level Data 

x Saturated Thickness Hydrographs 

- 

SOLAR POND CLOSURE CHALRACTEEUZATION REPORT 
ROCKY PLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



P I  0 joct: ?Oc@ Fiats ?!ant LOG OF BORING NO. is% 

D a t a  Dr111.d a1211a 8/22/86 Coordlnater N 38532.4 E 22729.8 
Borlng' Mothod tbtlou S t e n  b e e r  Ground S u r h c o  Elovrtlon 5882.82 

~~ 

M r tor 1.1 00 r c r lo t Ion 

ARTIFICALFILL 

0-0.6'-Sample. 
Recovered 0.6/0.61=100%. 
GRAVEL: pale yellovish 
brown (1OYR 6/2) : granite 
and quartzite sandy 
gravel; poorly sorted: 

0.6-5.01-Sample. 
Recovered 3.4/4.4'-77*. 
CLAY: moderateyellovish 
brown(lOYR5/4) anddark 
yellowish brown (10- 
4/2) : silty: trace gray 
micaceousquartzite 
cobb1es:poorlysorted: 
hard : damp. 

S.0-8.0s-Sampls. 
Recovered0.0/3.0~=01. 

ARAPAHOEFORUATION 
/ 

8.0-10.Ss-Sample. 
Recovered2.5/2.5'=LOO~. 
CLAYSTONE: medium light 
gray (N 6 )  to grayish 
black (N 2) withdark 
yellovishoranqe (10YR 
6/6) mottling: sandy: 
sandyironstained 
intemalsfrom8.0-8.2' 
and9.5-10.3':dry. 

TOTAL DEPTH: 10.5 ' 

Remark, LOP& bv: L. Pivonka 

'en trr t lor  3 e a?, t r nc a 
B b w W  Inch 

20 40 m 

- .  

106m222 Hydro-Search, Inc. I Page I of : 
Pro Joct No. 



-12 

I986 
8/21 

WELL 3-86 

WELL CONSTRUCTION SUMMARY 
. LOCATION or CWRDS:  ELEVATION: GROUND L M L  5 8 8 2 . 8 2 '  

5 8 8 5 . 4 9  ' N 3 8 5 3 2 . 4  F 777?Q*R TOPOF CASING 

W r l M E  

1023 -- 

DRILLING SUMMARY: 

TOTAL DEPTH Welt: 7 . 5 0 '  
BOREHOLE OIAMETER 7?' 

kle: 10.50' 

I986 
8/21 D R I L L E R  Boyles Brochers Drillinn Co. 

15865 w. 
Colden. CO (Jim Horn) 

RIG &bile 8 5 7  
Bull nose bit BlT(S) 

DRILLING FLUID None 

SURFACE CASING 5" x 5' steel V I  lodtina 
Can 

WELL DESIGN: 

BASIS: GEOLOGIC LOG A GEOPHYSICPS LOG - 
USING SnlNG(S): C:CASING SXSCREEN 

W x E U  

0937 

0.a)' 3.7r(' 
3 1 -  1.50' SI 

am 
8/26 
913 

8/26 

CASING: C I  2" I.D. Sch. 5 tm 316 stain- 
less steel.chreaded and flush 
. .  

0837 
0042 
1015 

WO 

FILTER r m - m * L  32-42 s i l k  a sand 
3.00' - 8.00' 

CEMENT port- I 
0.00' - 2.00' 

OTHER 318'' Bentmite Pellets 
2.00' - 3.00' 
8.00' - 10.50' 

8/26 
8/26 
913 

8/26 
8/26 - 

CONSTRUCTION nME LOG: 

W O  
W 6  
1015 

0842 
083.5 

-- 
-- 

TASK 

DRILLING: 

- 

GEOPWYS. LOGQNO: 
CASINO: 

2'' stainless 

nLTER P!!L\CEMOJI 
CE ME t1TI NO: 
LEVELCPM€NT: 

OTHER: 
Bentonite 

8/26 0837 I 
-I- 

~~ 

WELL DEVELOPMENT 

See Well DeveLomnt Surmarv Sheet. 

HYDRO-S EA RCH RENO*OEHVER CONS ULTl N G HY O R 0  LOG I STS - G EO LO G I STS 



a -  

- 

UELL 
WWEER DATE - 
1066 09/03/86 

1 o/ 13/86 
11/26/86 
01 /01/87 
02/01/87 
04/01/07 
05/06/87 
06/01/87 
07/08/81 
08/06/87 
09/01/87 
09/28/87 
11/03/87 
12/08/87 
01 /07/88 
02/06/88 
03/14faa 
04/11/88 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRQIWD TC@ OF DEPTH M T E R  
SURFACE CASING STICK OF S I  DEPTH 
ELEVATION E L E V A T I W  UP BISE E E L W  TOC 

5882.82 5885.49 2.67 7.5Q -1.00 
-1.00 
-1.00 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
- 1  .oo 
-1.00 
-1.00 
-1 .oo 
-1.00 
-1 .oo 

WATER 
SURFACE 
ELEVAT I ON 

DRY 
ORY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
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INDEX OF DATA 

Completed as well? Yes 

Data in Filg 

x Log of Borehole - 
x Well Construction Summaries 

Well Development Summaries - 
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 



LOG OF BORING NO. 20-96 
Project: ilockv Eats P!anc 

Oat. Orlllod 9/4/86 Coordlnrter N 38110.3 E 21253.7 
BorlnQ Mathod . k l l r n  scan hner  Ground Surface Elevrtlon 5960.47 

Mat orlrl 0orcrlot Ion Depth 

O-2.08-Sample. 
Recovered1.7/2.0~=05?. 
SAND: grayish orange 
(LOYR7/4)todark 
yellovishorange (10YR 
6/61 fine- to coarse 
grained sand : some 
granitic pebbles and 
cobbles: fragments of : h mediumgray (N 5) 

I claystone i no apparent 
bedding: poorly sorted: \ unconsolidated: dry. 
2.0-4.0'-Sample. 
Recovered2.0/2.0~=1001. 
GRAVEL: dark yellowish 
orange (10YR 6/6) granite 
and quartzite pebbles and 
cobbles: some very 
finc-grained sand: 

no 
bedding evident: poorly 
sorted:unconsolidated; 

4.0-6.Sf-Sample. 
RecoveredO.3/2.5'=122. 

orange (lOYR6/6)granitic 
pebblesandcobb1es:some 

sorted:unconsolidated: 

6.5-7.5'-Sample. 
RecoveredO/l.O'=O?. 

large quartzite boulder. 

7.5-12.5'-Sample, 
RecoveredO.l/S.O*=2I. 

BOULDER: drilled out 

GRAVEL: dark yellowish 

fine-grained sand: poorly 

v / ~ z I z , ~ : ~ ~  

7.5-10. o I -Cuttings. 
CEPIENT RUBBLE : dry. 

dark yellowish orange 
(lOYR6/6) : silty: damp. 

- 
sen tretlo 
R 438% t r nc 
Bbwd lntl 

20 4a 
7 n - r  



~ 

LOG OF BORING NO. 2 6 8 6  
Pro joct: .?acky Fiats P!anc 

Oat. Drlllod 9/~/86 Coordlnator N 38110.3 E 21253.7 
80rlna Mothod tbtlcw Scan hqer Oround Surfaco Elovrtlon 5960.47 

Matorlal Dorcrlotlon 

14.8-17.5 I . CLAYSTONE: 
g r a a n i ~ h q r a y ( S C Y d / l ) t o  
dark qray ( N  3 ) : some 
black ( N  1) organic 
fragments: interbeddad 
s a n d l a y e r s c o n s i 8 t i n q o f  
mediumto f ine-grained 
sand and s i l t y  sand. vel1 
sorted: damp. 

17.5-22.5'-Sample. 
R e ~ o v e r e d 4 . 5 / 4 . 5 ~ - 1 0 0 1 .  
CLAYSTONE: medium 
broonishqray (5YR4/4 ) to  
o l i v e  qray (5Y 411) : 
s i l t y :  firm:damp. I 

I 

TOTAL DEPTH: 22.5 I 

9omar k to& bv: T. t4xchv 

'en tratlor 
Re a?. t rnc a 
[ B ~ W U  incti 

7-n-r 
20 40 



I 

GEORC~S Looam 
cASm 

2" stainless 

2L 
25 

--- - - A - .- 
9 / &  1722 914 

'30 

I35 

.40 

-4s  

WELL CONSTRUCTION SUMMARY 
LOCATION OI CWROS: ELEVATION: GROUNOLML 5 9 6 n . L 7 '  

N 3 8 1 1 0 . 3  E 2 1 2 5 3 . 7  TOPOF CASING 5 9 6 2 '  1 2 '  

~ 

SCREEN: SI rrsP 316 

- 0.25' welded bottan cap. 
CENTRALIZERS bE )(yc stainless steel 
6.62' - 7.77' 

~ L = R  ~ ~ m l k ~  32-42 silica s a d  

CEMENT Tvae I 

OTHER 318" bentonite oellets 

3.00' - 11.00' 

0.00' - 2.00' 

2.00' - 3.00' 

HY DRO-S EARCH RENO.OENVCR 

CONStaUCTlON TIME LOG: 
I I F I N I S H  

I-I-I-I- 

I-I-I-I- 
1730 
1033 
I307 

- - 
- 

1731 
1720 
- - 

WELL DEVELOPMENT 

See 'dell Cevelourent Surmarv Sheet. 

~~ ~ ~~ 

COMMENTS: 

?b water enccuncered durim drilling. 

TOD of s t a i n b  steel casing: L . 6 x  

to 19.20' 

CONSULTING HYDROLOG1 STS - GEOLOGISTS 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

CRCUNO TOP OF DEPTH UATER WATER 
UELL SURFACE CASING STICK OF SI DEPTH SURF ACE - NUMBER DATE ELEVATION ELEVATIQN UP BASE BELOV TDC ELEVATION 

2086 09/12/86 5960.47 5962.12 1.65 
10/13/86 
1 1 /a/& 
01 /01/07 
02/2S/07 
03/26/07 
05/08/87 
06/03/07 
07/08/07 
08/01/07 
09/03/07 
09/26/07 
10/21/07 
11/09/07 
11/17/07 
12/22/07 
02/01/88 
02/29/88 
03/21/88 
04/10/00 

10.55 -1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1  .00 
-1.00 

12.00 
-1 .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1.00 
-1.00 
-1 .oo 
-1.00 

1 i . m  

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5950.32 
5950.12 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
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INDEX OF DATA 

Boring NO.: 22-86 

Completed as well? Yes 

Data in Fi lg  . .  

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, COLOIUDO . 1 JULY 1988 O P E N D I X  B 

A 



i 

*ky Flats PLant LOG OF BORING NO. 22-36 
Projoct: 

Dato Orlllod 9/8/86 Coordinator N 37734.9 E 21307.7 
BorlnO Method. kl lm Stan .brier Oround Surface Elovation 5976.Fl1 

Recovered i.3/3.0°=43%. 
CLAY: aravish brown (5YR . ~ - - -  
3/2) t d d u & y  brown (SYR 
3/2,) : some quartzite 
pebb1es:poorlysorted; 
soft: unconsolidated: vet. 

R O W  FIATS ALLwIUn 

0-3.01-Sam~le. 

Recoverad2.0/2.0i=100%. 

brown (lOYR 3/4) tc 
grayisholive ( 1 0 Y 4 / 2 )  

pebblesandcobb1es:some 
sand,siltandclay: 
poorly sorted: 
unconso1idated;wet. 

5.0-7.01-Sample. 
Recovered1.3/2.0i=6S~. 
GRAVEL: pale olive ( 1 O Y  

sand: silty: trace clay: 

damp. 

. -  GRAVEL: dark reddish 

/;?An1 granite and quartzite 

,'o.'O 3/71 granitic pebbles and 
0-0, oa coarse to f ine-grained 

f;6-.'ol poorly sorted: calcareous: 

GRAVEL: pale olive ( ~ O Y  
3/21 qranitic aebhles and 

3 
c------. 

O;O~ cobbios: some coarse tc 

;.e 4 sorted: angular: damp,. 

fina-grained sand and ' 

silt: traceclay; poorly 

>en trr t lo 
Re 8?8 t r nc I 
tBbwr/ Inc t 

2 0  40 m 

$111 



&icy Flats P!ant [LOG OF BORING NO. 22-56 
Pro joct: 

Oat. Dr111od 9/8/86 Coordlnrte8 N 37734.9 E 21307.7 
Qround Surfaco Elevrtion 5976.81 

m . 
Mrtorlrl Do~crlotlon Depth 

10.0-12.0°-Sample.  
Recovore1d2.0/2.0~=100~. 

10.0-11 .0  '. GRAVEL: Same 

11.0-12.0 9 . SANDSTONE: 
medium l ight  gray (N 6 )  : 

12.0-14.01-Sample. 
Recovered2.0 /2 .0 i=1001.  
SANDSTONE: medium l i g h t  
gray (N 6 )  : medium t o  
f ine-qrainedsandand 
s i l t y s a n d :  increased iron  
s t a i n i n g :  c l a y e y  l a y e r s  a t  
12.9 and 13.4 : v e l 1  
sorted:  f irm:moist .  

14.0-16.Oo-Sample. 
Recovered2.0 /2 .0 i=1001.  
SANDSTONE: medium l i g h t  
gray (N 6 )  : medium t o  
f ine-grainedsandand 
s i l t y  sandstone v i t h  
interbeddedclaystone:  
i n c r e a s e i n c l a y c o n t e n t :  

2 .0 /2 .0 '=1001.  

- 
'en trrtla 
Re 8,186 t r n c  
:Bbw./ Inc 

20 4( 
lllr 

?emark8 bgged by: T. h r @ y  Checked by: 

Proloc t No. 
l06FO6222 H y d r o-Searc h, Inc. Page 2 of 3 



ILOG OF BORING NO. 22-86 
ProIOct: kcky Fiacs Plant 

O r t o  011110d 9/6/86 Coordlnator N 37731.9 E 21307.7 
Borlng -Mothod tbltw S c a n  Auger around Surface Elovation 5976.81 

Matorlrl Dorcrlotlon =i 
19.0-21.0i-Sample. 
Re~over.d2.0/2.0~=10OI. 
CLAYSTONE : Same as above : 
moist. 

21.0-23.0i-Sample. 
Racovered2.0/2.0'=lOoI. 
CUYSTONE: dark gray (N 
4 1 to greenish gray ( SGY 
6/11 : vith interbedded 
fine-qrained, clayey 
sandstone:someiron 
staining: firm: moist. 

23.0-24.0i-Sample. 
Recovered1.0/1.Oi=100I. 
CLAYSTONE: darkgray (N 
4) togreenishgray (5GY 
6/11 : vith minor 
interbeddedfine-grained 
sandstone: firm:moist. 

24.0-26.0i-Sample. 
Recovered2.0/2.Oi=1O02. 
CUYSTONE: darkgray (N 
4) togreenishgray(5CY 
6/1) : w i t h  interbedded 
fine-grained medium to 
dark gray (N 5 to N 6) 
sandsstone: firm;damp. 

Jen Re r?r tratlo t anc 

Bbw./ lncl 
2 0  IC m 

1111 
tomrrkr Ipgged by: t. htrphy 

'rojoct No. 
106x6222 Hydro-Search, Inc. I Page 3of 3 



WELL 17-576 

WELL CONSTRUCTION SUMMARY 
LOCATION 01 COORDS: 

N 3 7 7 3 4 . 9  E 2 1 3 0 7 . 7  

DRILLING SUMMARY: 

TOTAL DEPTH Lkll : 1 I .20' Hole : 26.00' 
7 y  BOREHOLE DIAMETER 

DRILLER b v l e s  Brothers Drillinn %. 
15865 W. 5th Avenue 
Colden. CO (Cave Jarvie) 

RIG &bile  6-57 
BlT(S) T5 

DRILLING FLUID 

SURFACE CASING 7' x 4'  steel w /  Iodtins 
=m 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
CIISlNG STFtlNCIS): C'CASING S:SCREEN 

- -- - -- I -  - 

2.50' - 11.hO' 

0.00'  - 2.00' 

2.00' - 2 .50 '  
I I .hot - 22.60' 

CEMENT P o r t w  I 

OTHER 3 3 'I 

ELEVATION: GROUND L N E L  5 9 7 6  .8 ' 
2978 .O> - 9  TOPOF CASING 

CONSTFUCTION nME LOG: 
I s r r R t  

TASK 

ORILLING: 

- 

I-I- -- 
GEOPPRSLOGQNO: .L - - 
CASMG: 

2" s ta in less  918 1734 

I-l- 

-- /=I= 
WELL 0 EVE',O P M E NT 

FINISH - 
flME 

I629 - 

1735 - 

COMMENTS: 

a t  10.5' d r i l l  ing 

of.s-: 1 . 2 4 '  

caw f m n  m to 22.63' 

HY ORO-SEA RCH RENOQENVER CONSULTING HYOROLOGISTS- GEOLOGIST^ 



.- 

SHEET- of - 
CLIENT /SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 
PREPAREDBY 

MATH CHECK BY DEPT 
METHOD REV. BY= DEPT 

DEPT DATE APPROVED BY 

R F W  10-05-003/A-5/85 
I .  



1 2 : 0 1 : 5 9 . 6 8  
~ 0 -- 

BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 

RAW DATA 

WELL # 22-86 

WELL DIAMETER= 7 . 2 5  INCHES 
CASING DIAMETER= 2 . 0 0  INCHES 
VOLUME OF WATER= . 6 4  GALLONS 
LENGTH OF AQUIFER TESTED= 3 . 9 3  FEET 
VALUE OF HO= 3 . 9 3  FEET 
STATIC WATER LEVEL= 7 . 2 7  FEET 
LENGTH OF SCREEN= 8 . 0 0  FEET 
WATER TABLE TO BOTTOM OF WELL= 3 . 9 3  FEET 

46 

FRI 06-10- 
1 4 99 

SLUG TEST 

TIME 

-------- 
0 .  8 . 3 0  
0 .  9 .  0 
0 .  9 . 3 0  
0 . 1 0 .  0 
0 . 1 0 . 3 0  
0.11. 0 
0 . 1 1 . 3 0  
0 . 1 2 .  0 
0 . 1 2 . 3 0  
0 . 1 3 .  0 
0 . 1 4 .  0 
0 . 1 5 .  0 
0 . 1 6 .  0 
0 . 1 7 .  0 
0 . 1 8 .  0 
0 .19.  0 
0 . 2 0 .  0 
0 . 2 1 .  0 
0 . 2 2 .  0 
0 . 2 3 .  0 
0 . 2 4 .  0 
0 .30 .  0 
0 .40 .  0 
0 . 4 9 .  0 
0 . 5 4 .  0 
0 .59.  0 
1. 4 .  0 
1. 9 .  0 
1 . 2 1 .  0 
1 . 3 4 .  0 
1 . 4 4 .  0 
1 . 5 4 .  0 
2 .  5 .  0 
2 . 1 4 .  0 
2 . 2 4 .  0 

DATA : 

WATER LEVEL 
( FEET 1 

1 0 . 4 6  
1 0 . 3 9  
1 0 . 1 7  
10.11 
1 0 . 0 7  

9 . 9 3  
9 . 8 1  
9 . 7 2  
9 . 6 4  
9 . 5 2  

. 9 . 3 5  
9 . 1 7  
8 . 9 8  
8 . 8 5  
8 . 7 4  
8 . 4 9  
8 . 3 7  
8 . 2 0  
8 . 1 0  
8 . 0 2  
7 . 9 3  
7 . 9 2  
7 . 9 1  
7 . 8 5  
7 . 8 2  
7 . 8 0  
7 . 7 0  
7 . 7 4  
7 . 7 1  
7 . 6 9  
7 . 6 6  
7 . 6 3  
7 . 6 1  
7 . 5 8  
7 . 5 4  

----------- 
TIME SINCE TEST 
BEGAN (MINUTES) 

8 . 5 0  
9 . 0 0  
9 . 5 0  

1 0 . 0 0  
1 0 . 5 0  
1 1 . 0 0  
1 1 . 5 0  
1 2 . 0 0  
1 2 . 5 0  
1 3 . 0 0  
1 4 . 0 0  
1 5 . 0 0  
1 6 . 0 0  
1 7 . 0 0  
1 8 . 0 0  
1 9 . 0 0  
2 0 . 0 0  
2 1 . 0 0  
2 2 . 0 0  
2 3 . 0 0  
2 4 . 0 0  
30.00 
4 0 . 0 0  
4 9 . 0 0  
5 4 . 0 0  
5 9 . 0 0  
6 4 . 0 0  
6 9 . 0 0  
8 1 . 0 0  
9 4 . 0 0  

1 0 4 . 0 0  

1 2 5 . 0 0  
1 3 4 . 0 0  
1 4 4 . 0 0  

--------------- 

1 1 4 . 0 0  



12:02:03.91 a-  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 

STATIC WATER LEVEL= 7.27 FEET 
VALUE OF HO= 3.93 FEET 

SLUG TEST DATA: 

TIME SINCE TEST 
BEGAN (MINUTES) 

8.50 
9.00 
9.50 
10.00 
10.50 
11 .oo 
11.50 
12.00 
12.50 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21 .oo 
22.00 
23.00 
24.00 
30.00 
40.00 
49.00 
54.00 
59.00 
64.00 
69.00 
81.00 
94.00 
104.00 
114.00 
125.00 
134.00 
144.00 

WATER LEVEL 
( FEET) 

10.46 
10.39 
10.17 

- 10.11 
10.07 
9.93 
9.81 
9.72 
9.64 
9.52 
9.35 
9.17 
8.98 
8.86 
8.74 
8.49 
8.37 
8.20 
8.10 
8.02 
7.93 
7.92 
7.91 
7.85 
7.82 
7.80 
7.78 
7.74 
7.71 
7.69 
7.66 
7.63 
7.61 
7.58 
7.54 

DRAWDOWN 
( FEET ) 

3.19 
3.12 
2.90 
2.84 
2.80 
2.66 
2.54 
2.45 
2.37 
2.25 
2.08 
1.90 
1.71 
1.58 
1.47 
1.22 
1.10 
.93 
.83 
.75 
.66 
.65 
.64 
.58 
. 5 5  
.53 
.51 
.47 
.44 
.42 
.39 
.36 
.34 
.31 
.27 

-------- 
HEAD RATIO 

---------- 
.812  
.794 
.738 
.723 
.712 
.677 
,646 
.623 
603 
,573 
,529 
.483 
.435 
,402 
.374 
,310  
.280 
.237 
,211 
,191 
.168 
.165 
.163 
.148 
,140 
,135 
,130 
.120 
,112 
,107 
.099 
.092 
.087 
.079 
.069 

RECIPROCAL TIME 
(l/MINUTES) 

.118 
,1 1 1  
, 1 0 5  
.loo 
.095 
.091 
,087 
.083 
,080 
.077 
.07 1 
.067 
.063 
,059 
.056 
,053 
. 0 5 0  
.048 
.045 
.043 
042 
.033 
.025 
, 0 2 0  
.019 
.017 
,016 
.014 
,012 
.Oll 
,010 
.009 
,008 
,007 
,007 

--------------- 



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

WELL # 22-86 
a -  

.................... 
PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD 

PERMEABILITY=8.98E-O4/ MATCH TIME (IN MINUTES) 
STORAGE COEF= 7.613-023 ALPHA 

ALPHA=l.OOE-05 MATCH TIME= 7.5 
PERMEABILITY= 1.20E-04 CX/SEC 
STORAGE COEP=7.61E-07 

COMPUTER CALCULATES 

CORRELATION NUMBER= 1.00 

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA 

HVORSLEV PERMEABILITY=l.lSE-03 / LAG TIME 
BOUWER PERMEABILTY=l.OOE-03 * -SLOPE 

COMPUTER CALCULATES 
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION 

FOR X ON Y: HVORSLEV PERMEABILITY=5.38E-O5 CM/SEC 

FOR Y ON X:  HVORSLEV PERMEABILITY=4.32E-O5 CM/SEC 

AVERAGE HVORSLEV PERMEABILITY=4.79E-O5 CM/SEC 
AVERAGE BOUWER PERMEABILITY=8.69E-O6 CM/SEC 
REGRESSION STATISTICS 

BOUWER PERMEABILITY=7.43E-O6CM/SEC 

BOUWER PERMEABXLITY=9.94E-O6 CM/SEC 

X ON Y 
INTERCEPT= -.27 
SLOPE=-7.40E-03 

INTERCEPT= -.17 
SLOPE=-9.90E-03 

Y ON X 

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. 
HAY YIELD BETTER RESULTS 

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS 8 KNOWLES METH 

PERMEABILITY=8.79E-O4 / SLOPE 
PERMEABILITY=3.09E-O5 CM/SEC 

REGRESSION STATISTICS 
X ON Y 

INTERCEPT= -.03 
SLOPE= 2.793+01 

INTERCEPT= - . 0 8  
Y ON X 

SLOPE= 2.90E+01 
CORRELATION COEFFICIENT= -98 



12:05:27,40 a -  BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10- 

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

e----- ------------ ------------ ------------ ------_--_-- ------------ 
22-86 4.79B-05 1.20E-04 7.6lE-07 3.09E-05 8,693-06 

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



WELL 2? -#6 AQUIFER TEST DATA 
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ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRQW TOP OF DEPTH WATER UATER I 

VELL SURFACE CASING STlo( Of SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATldY UP BASE BELW TOC ELEVATION - 
2206 09/12/06 

09/13/06 
09/15/86 
09/16/86 
09/17/06 
09/19/86 
1 O/ 13/06 
1 1 /26/06 
01 /01/87 
02/25/07 
03/26/07 
05/08/07 
06/03/07 
07/08/07 
08/04/01 
08/27/07 
09/05/07 
10/21/07 
11/W/87 

01/11/aa 
02/29/0B 
03/21/00 
OC/10/M 

1 2/21 117 

5976.81 59n.05 1.26 11.20 0.30 
8.52 
8.2s 
0.22 
0.28 
8.22 
7.22 
7.35 
6.50 
7.29 
6.17 
5.71 
6.00 
6.25 
6.00 
5.60 
5.90 
8.00 
0.40 
0.00 
6.60 
7.30 
7.20 
6.70 

5969.67 
5969.53 
5969.00 
5969.83 
5969.n 
5969.03 
5970.03 
5970.70 
5969.55 
5970.76 
5971.80 
5972.3c 
5971.25 
5971.80 
5971.25 
5972.65 
5972.15 
5970.05 
5969.65 
5970.05 
5971 .C5 
5970.75 

5971.3s 
5970. a5 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORMO 1 JULY 1988 APPENDIX B 



bciq F!acs Planc LOG OF BORING NO. ')-% 
Project: 

Data Orlllod 911 1/86, 9/19/86, 9/22/86, 9/23/86COOrdln8tOO S 3 7 3 5 S . 0 E 7 1 1 5  h . 6 
Borlnd Mothod b t  tm stan bSLlgr/NC core Qround Surf8co Elovrtlon 5 9 9  1 . 18  

Matorlal Doocrbtlon Depth 

0-2.5 -Sample. Recovered 
1.s/2.si=60t. Pale 
GRAVEL: reddish brown 
(lORS/4)tolightolive 

and pebbles : soam 
quartzite cobbles: 
ca1careous:poorlysortad: 
anqu1ar:unconsolidatad: 

GRAVEL: pale olive (10Y 
6/2) granite andquartzite 
pebbles : some sand : trace 
clayandsi1t:calcareous: 
poorly sorted: compacted: 

8 . 2 - 9 . 5 ' .  CXAYSTONE: 
paleolive (lOY6/2): 
silty: calcite along 
fracturesat8.5', 9 . 0 B ,  
and 9.5 : soma dark 
yellovishorange(10YR . 
6 / 6 )  staining: firm: damp. 

- 
'en t 8tlor 
I e o?ot a nc a 
Blow./ Incy 

20 40 m 



I I I 

----- appearencs with yellovish - -- - 1 gray (5Y 8/1) stains 
L------: throughout: firm to 

moderately soft: damp. 

- - -  ---- ---- - - -  -. 

Romarkr Lo& bv: T. brth~ - -  . -  
Pfojoct No. 

106FQ6222 - Hydro-Search, lnc. Pa@? 2 of 7 
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LOG OF BORING NO. 23-86 
Proloct: bcky F!ats Plant 

Dato OrIIIod 911 1/86, 9/ 19/86. 9/22/86, 9/23/86 Coordlnater N 3 7 3 5 5 . 0 E 2 1 1 5 L . i 
Borlno Mothod. FOLLOW S C ~  hRr/NC core Ground Surfaco Elevatlon 5 0 8 1 . 1 8  

40.9-45.9'-Sample. 
Recovered 2.8/ S . 0 -5 6a. 
RQD 1.6/2.8 '=57t. 
CUYSTONE: olive gray (5Y 
4/11 : trace silt: soma 
organicfragmontr; 
verticallimonitofilled 
fracture rrom 40.9 to 
42.5~:horizontallimonite 
filledfra~tureatr1.9~; 
firm to modorataly soft; 
damp. 

55.9-60.91-Sample. 
Recovered3.8/4.6'=83*. 
RQD 2.5/3.8 '=66*. 
CLAYSTONE: olivegray (SY 
3/2 1 to medium dark gray 
(N 4) : silty: trace iron 
stainingattopofcore: 
firm: damp. 

45.9-50.9'-Sarple. 
Recovered4.0/5.0196~. 

45.9'-50.2'.CLAYSTONE: 
medium (N 5 )  tomedium 
darkgray (N4). Highly 
fractured intervalwith 
limonitealongfracture 
planes (2mmvide) from 
40 .3  to 49.6' : top 4 . 0 '  
o t  core has abundant 
organics (voodfragments); 
firm: damp. 

50.2'-50.9'.cLAYSTOm: 
dusky yellow (5Y 6/4) . , 

RQD4.2/4*8'=868. 

\ 

50.9-55.9'-Sampie. 
Recovered4.0/S.0i=80~. 
RQD2.6/4.0'=69*. 50.9'- 
51.5'. CLAYSTONE: light 
olivegray (5Y  9/2) : heavy 
limonitealongfracture 
planes. 
51.5 '-52.6 ' . CLAYSTONE: 
mediumdarkgray (N4) 
claystone with interbedded 
dusky yellov (5Y 6/4) 
clayeysiltstona. 
52.6'-55.9'. CLAYSTONE: 
medium dark gray (N 4 ) : 
silty : occasional 
subvertical fracturewith 
limonite stain (up to 
0.7'lonq) : firm: damp. 

Romarkr bggedby: T. M~rphy 

- 
'en tratlon 
3 eo?. t anc e 
BbwW lncY 

20 40 rrrr 



LOG OF BORING NO. 2-86 Proloct: Rocky Flats Plant 

O r t o  Orlllod 9/ 11/86, 9/19/86, 9/22/86, 9/23/86 Coordlnatoa N 3 7 3 5 5 , o 
Borlng Mothod . 

E 2 1 1 5 G . k 
bllw Stan  hgerMC core around Surfrco Elovation 598 1 . 18 

Matorlrl Doacrl~tion Depth 

60.9-65.5'-Saapla. 
Recovered 4.6/4.6 '-1008. 
RQQ4.3/4.6'=93%. 
SILTSTONE: darkgray (N 
3 )  grading downward into 
dark qreenish gray (5GY 
4/1)clayeysiltstone: 

I 
some organic wood 
fraqments: firm;damp. 

65.5-70.5'-Sample. 
Recovered5.0/5.0~-10o%. 
RQD3.7/5.0'=74%. 
SILTSTONE: dark greenish 
gray (5CY 4/1) : clayey: 
traca very fine-grained 
sand: darkgray (N 3 )  
clayey siltstone from 
6 8 . 5  to 70.5 ' : calcareous 
layerat66.5vithslight 
dark yellovish oranqe 
(lOYR6/6) ironstains: 
f inn: damp. 

70.5-75.5'-Sample. 
Recovered 2.5/5.0 '=501. 

I RQD 0.0/2.5'=08. 
CLAYSTONE: dark qreenish 
gray ( 5 C Y  4/11 : silty: 
trace very f ine-grained 

someorganic fragmentsin, 
vartical fractures: 

sand: highly fractured: 

I crumbly; damp. 

I RQD2.3/4.8'-48%. 

I 
1 

1 

SILTSTONE: dark greenish 
gray (SCY 4/11 : someclay 
and very f ine-grained 
sand : few organics : very 
pale orange (10YR 8/2) 
calcaraous clay layer at 
77.5':firm:damp. 



0 -- 

, a  

LOG OF BORING NO. 23-86 
Proiect: podcy Flats Plant 

Date Driliod 9/11/86, 9/19/86. 9/22/86, ~ / 2 3 / ~ C o o r d i n r t o r  N 3 7 3 5 5 . 0  E 2 1 1 5 4 . 4  
BorlnO Mothod - Ibllw Stan ~ugerMC core Ground Surfrco Elovrtlon 5 9 3 1 . 1 8  

80.5-8S.S'-Sampla. 
Rocoverad 4.6/5.0 '-92*. 
RQD2.7/4.6'-59*. 
SILTSTONE: darkgray (N 
3 )  to dark greenish gray 
(5GY 4/1) : interbodded 
0.1' to0.3' bedsof sandy 
si1tstone:convoluted 
beddinqinplaces; 
occasional clayey 
siltstone: Lirm:darnp. 

85.5-90.5'-Sample. 
Recovered5.0/5.O1-1001. 
RQD1.4/5.0'-28*. 
SILTSTONE: darkgray (N 
3 ) to dark greenish gray 
( 5CY 4/ 1) : interbedded 
sandysiltstone beds (0.5' 
thick: occasionalclayey 
siltstone1ayers:organics 
throughout:calcareous 
concretionsfrom87.8' to 
88.4': firm: damp. 

90.5-95.51-Sampie. 
Recovered5.0/5.0i=100~. 
RQD 1.2/5.0 '=24*. 
SILTSTONE: darkgray (N 
3 ) :  interbeddedsandy 
siltstoneandclayey 
siltstone beds: sand is 
very f ine-grained: 
vertical fracturefrom 
92.5'-95.5' dueto 
drilling: crumbly: firm: 
damp. 

9S.5-100.51-Sample. 
Recovered4.8/5.Oi=96%. 
RQD 3.8/S.0'=76*. 
SILTSTONE: darkgray (N 
3 )  : trace very 
fine-qrainedsand 
throughout: someorganics: 
1aminated:lightolive 
gray (SYd/l)mottling 
aroundorganicfragments: 
firm: damp. 

Romrrkr bogged by: T. k q h y  

'en trrtlor I e 8% t r nc 4 
BbwW Inch 

20 40 rn7  



Rodcy Flats Plant Projoct: 

'en trrtlon 
? 0 8?8 t W i C  
B b w d  IncM 

20 40 m 

~ 

LOG OF BORING NO. 23-86 

Projoct No. 
106F06222 Hydro-Search, Inc. Page 6 of 7 



LOG OF BORING NO. ~ - 8 6  
Proloct: Rodcy F l a t s  Plant 

Dato Drlllod 911 1/86, 9/  19/86. 9/22/86. 9/23/86Coordinrte8 N 3 7 3 5  j . 0 
80rln0 Method. bttw Stem i\uget/NC core around Surfrco Elovrtlon 5 98 1 . 18 

E 2 1 1 5  4 . 4 

Matorlrl 008cr l~t lon 

120.S-12S.S'-SaJ@pl.. 
Recov~radS.0/S.Oi-1001. 

SILTSTONE: darkgray (N 
3 )  tomediumgray (NS); 
c1ayey:vithinterbedded 
sandysiltston8:sandis 
fine to very fina-qrained: 
moderately sorted: soma 
organicfraqmants; 
slickensidesalong 
fractureplanes. 

RQD 3 - 9/S. 0 ' -788 .  

12s. s-130.59-s~pl~. 
Recovered4.8/5.0'-96~. 
RQD4.2/4.0'-081. 
SILTSTONE: darkgray (N 
3 )  tomediumgray (NS); 
c1ayey:vithoccasional 
interbeddedsandy 
si1tstone;occasionai 
lightbrovn (Sm6/4) 
calcaraousconcretions: 
moderatelysortad; firm; 
damp. 

TOTALDEPTH: 130.5' 

Romrrk8 l a d  bv: T. krd.lv 

Ben trrtlol 
R e r?8 tam,  
b b w ~  Inc t 

20 40 m 
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WELL 23-86  

WELL CONSTRUCTION SUMMARY 
. LOCATION or COORDS: 

N 3 7 3 5 5 . 0  E 2 1 1 5 4 . 4  
ELEVATION: GROUND LEVEL 598 ' l8 ' 

TOPOF CASING 5 9 8 1 ' 9 1 '  

DRILLING SUMMARY: 

TOTAL DEPTH Well: 117.00' b l e :  130.50' 
8 O R E W L E  DIAMETER g.00 1 - 3 2 0 0  1 .  7L11 

32.00' - 130.50': 5 5/8" 
ORILLER b. . *  

15865 W. 5ch Aveme, (;olden. CO 
(Dmre Jamie) 

RIG &bile 8 5 7  

32.00' - 130.50': Carbide b i t  
DRILLING FLU10 o.OO' - 32-00' : 
32.00' - 130.50': a i r b e e r  mist 

SURFACE CASING% 32.50' steel w/ lock- 

~ l ~ ( s )  0.00' - 32.00': T!5 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSICLULOG - 
QSING STRlNG(S): C:CASlNG SaSCREEN - 0.00' -- 32.00' CI --- - 

U'-113.25'_9_ - - - - 
U ' - u L 2 5 ' L  - -- 

CASING: C I  5" I.D. steel surface casinn 
a 2" I .D. Sch. 5 twe 316 stain- 

less steel, threaded and flush 
iointed. 

less st?.!. threaded and flush 
iointed. O . O I O " w i r e w r a 0  screen, 
0.25' uelded bottan cap. 

SCREP(: 51 2" 1.1). C c h  5 twe 316 stain- 

C E ~ A L ~ ~ S  k (see camnts)  

~~ ~ 

CONSIRUCTION TIME LOG: 

DRILLING: 
7!p 
Nc core 

G E O P m S  mam 
CASING: 

5" S t P ( . I  

CEMEFmNO: 
LNELCPMENT: 

9/12 
steel 

- 1738 9/26 2021 
0830 9/27 1037 
1200 1011 1200 

2021 9/26 2130 
1542 9/26 1545 

- 1130 9/12 1225 

- 

--- --- 
m9/261217 

WELL DEVELOPMENT 

See Well Dwelommt h r v  Sheet. 

COMMENTS: 

Cb water encountered during drilling. 

TOD of stainless steel casing: 0 . 7 3 '  

w c t i v e  casing ami stainless steel 
&nn were bent a d  had to be cut. 
fpp of  stainless steel casing: 0.08' .  

New 

HYDRO-SEARCH .RENO*OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 
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1.32 



0 -  
41.30 
SI.% 
00.00 
90.53 

127.30 
157.1)O 
213.09 
337.00 
162.09 
702.00 
942.50 

1042.00 
1342.50 

1. ??? 
:. ::3 

!.a 
i.22 
1.2zc 
1.22'1 
1.29 
1 . 2 3  
1 . 2 3  
1.22 
1.210 
1.210 
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1.A: 
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PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86  BY: T.  MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  3 7 . 2 5  - 4 8 . 4 3  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 0 7 . 5 0  

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 5 5 5 0 8  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 42.84  + 5.00 + 18.16  * 2 . 3 1  = 8 9 . 7 9  

R = BOREHOLE RADIUS = .14 FEET 

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

P2/3 TEST 
TEST ABORTED, PACKER FAILED 

2 N D  P1/3 TEST 
TEST ABORTED 



1 
~~ 

- 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.): 4 4 . 6 8  - 5 2 . 3 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 1 0 7 . 5 0  

Q L 
LN(--) 

2(PI) (L) (HI R 
K = -----------e 

1ST P1/3  TEST 
Q =I INJECTION RATE .00104246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 7 . 6 7  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 4 8 . 5 1  + 5 . 0 0  + 2 1 . 2 7  2 . 3 1  = 1 0 2 . 6 5  

R = BOREHOLE RADIUS = - 1 4  FEET 

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

P2/3 TEST 
Q = INJECTION RATE = .00406155 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 7 . 6 7  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 4 8 . 5 1  + 5 . 0 0  + 2 9 . 7 1  * 2 . 3 1  = 122 .15  

R = BOREHOLE RADIUS = . 14  FEET 

K =I 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 . 6 7  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 
+ GAGE PRESSURE (IN FEET) 
= 4 8 . 5 1  + 5 . 0 0  + 2 1 . 2 7  * 2 . 3 1  = 1 0 2 . 6 5  

R = BOREHOLE RADIUS = . 14  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000008 FT/MIN 
K = .00000004 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86 BY: T. MURPHY 
T E S T  INTERVAL ( F E E T  BELOW G . S . ) :  52 .35  - 6 3 . 5 5  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER ( F E E T  BELOW G . S . ) :  107 .50  

Q L 
M(--) 

2 ( P I )  ( L )  (HI R 
K x ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00013539 (FEET3/MIN)  
L = LENGTH O F  TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 5 7 . 9 5  + 5 . 0 0  + 1 4 . 6 6  2 . 3 1  = 9 6 . 8 1  

R = BOREHOLE RADIUS = . 1 4  FEET 

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

P2/3 T E S T  
Q = I N J E C T I O N  RATE = ,00255878 (FEET3/MIN)  
L = LENGTH O F  TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 5 7 . 9 5  + 5 . 0 0  + 1 0 . 6 6  2 . 3 1  = 8 7 . 5 7  

R = BOREHOLE RADIUS = . 14  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000183 FT/MIN 
K = .00000093 CM/SEC 

2ND P1/3 TEST 
Q = I N J E C T I O N  RATE = .00023015 (FEET3/MIN)  
L = LENGTH O F  T E S T  INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD - DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 5 7 . 9 5  + 5 . 0 0  + 2 4 . 6 6  * 2 . 3 1  = 1 1 9 . 9 1  

R = BOREHOLE RADIUS = . 1 4  FEET 

- 

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



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86  BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  66 .10  - 7 7 . 3 0  

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

Q L 
LN(--) 

2 ( P I )  (L)  ( H I  R 
K = --------_--- 

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 ( I N  FEET) 
= 71.70  + 5 .00  + 30.57  * 2 .31  = 147 .32  

R = BOREHOLE RADIUS = - 1 4  FEET 

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

P2/3 TEST 
Q = INJECTION RATE = .00197662 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT ’ 

+ GAGE PRESSURE ( I N  FEET) 
= 71 .70  + 5.00 + 43.57  2 . 3 1  = 177 .35  

R = BOREHOLE RADIUF = .14  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN 
K = .00000036 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00004062 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 71.70 + 5 .00  + 30.57 * 2 . 3 1  = 147.32  

R = BOREHOLE RADIUS = . 14  FEET 

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

t 
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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.): 67.80 - 79.00 
MATERIAL TESTED: ARAPAHOE FORMATION 

DEPTH TO WATER (FEET BELOW G.S.): 107.50 

1ST P1/3 TEST 
Q = INJECTION RATE = .00296493 (FEETS/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) 

R = BOREHOLE RADIUS = .14 FEET 
= 73.40 + 5 . 0 0  + 31.30 2.31s 150.70 

K = HYDRAULIC CONDUCTIVITY = .00000123 FT/MIN 

7 <5- F. r i r  IC’ 5 6 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.20 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

K = .00000063 CM/SEC 

P2/3 TEST 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .14 FEET 
= 73.40 + 5 . 0 0  + 43.90 * 2 . 3 1 ~  179.81 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = . O O O O O O O O  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (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 + . O O  * 2.31 = 78.40 

R = BOREHOLE RADIUS = .14 FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 
K = .OOOOOOOO CM/SEC 



a -  
PACKER TEST ANALYSIS 

ROCKY FLATS PWNT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86  BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  7 1 . 8 0  - 8 3 . 0 0  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) : 1 0 7 . 5 0  

1ST P1/3 TEST 
Q = INJECTION RATE = .00121847 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 7 . 4 0  + 5.00 + 33.02  * 2 . 3 1  = 1 5 8 . 6 8  

R = BOREHOLE RADIUS = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 4 8  FT/MIN 
K = .00000024 CM/SEC 

P2/3 TEST 
TEST ABORTED 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 0 9 / 2 9 / 8 6  BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  7 8 . 0 0  - 79.00  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 0 7 . 5 0  

a -  
1ST P1/3 TEST 

Q = INJECTION RATE = .00296493 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1.00 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 5 0  + 5.00  + 3 1 . 3 0  * 2 . 3 1  = 1 5 5 . 8 0  

R = BOREHOLE RADIUS = .14  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000606 FT/MIN 
K = . 0 0 0 0 0 3 0 8  CM/SEC 

P2/3  TEST 
TEST ABORTED 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86 BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G.S.): 8 2 . 7 2  - 9 3 . 9 2  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 1 0 7 . 5 0  

Q L 
LN(--) 

2 ( P I )  (L) ( H I  R 

.- 
K = ----------_- 

1ST P1/3 TEST 
Q = INJECTION RATE = .00162462 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 2 0  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 8 . 3 2  + 5 . 0 0  + 37.72 * 2 . 3 1  = 1 8 0 . 4 5  

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 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 23-86 

DATE TESTED: 09/29/86  BY: T.  MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  8 4 . 0 5  - 95 .25  

MATERIAL TESTED: ARAPAHOE FORMATION 
DEPTH TO WATER (FEET BELOW G.S.)  : 107 .50  

Q L 

2 ( P I )  (L) ( H I  R 
LN(--) _- K = --------_-_- 

1ST P1/3  TEST 
Q = INJECTION RATE = , 0 0 2 0 8 4 9 3  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11 .20  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 9 . 6 5  + 5 . 0 0  + 3 9 . 5 8  * 2 . 3 1  = 1 8 6 . 0 8  

R = BOREHOLE RADIUS = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN 
K = .00000036 CM/SEC 

P2/3 TEST 
TEST ABORTED 

2ND P1/3  TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO.  23-86 

DATE TESTED: 09/23/86  BY: T. MURPHY 
TEST INTERVAL (FEET BELOW G . S . ) :  1 0 4 . 2 1  - 1 1 5 . 4 0  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . )  : 1 0 7 . 5 0  

a -  
Q L 

LN(--) 
2 ( P f )  (L) ( H I  R 

K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00043323 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.19 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 9 . 8 1  + 5.00  + 4 8 . 7 5  * 2.31= 227.42 

R = BOREHOLE RADIUS = - 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN 
K = . 0 0 0 0 0 0 0 6  CM/SEC 

P2/3 TEST 
TEST ABORTED, IMPROPER PACKER SEAL 

2 N D  P1/3 TEST 
Q = INJECTION RATE .00102893 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
=I 1 0 9 . 8 1  + 5.00 + 4 8 . 7 5  * 2 . 3 1  = 2 2 7 . 4 2  

R = BOREHOLE R A D I U S  = . 1 4  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN 
K = .00000014 CM/SEC 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRQlND TOP OF DEPTH UATER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE - NUMBER DATE ELEVATION ELEVATION U p  B E L W  TOC ELEVATION 

5981.10 smi.91 0.n 117.25 107.8 
91.79 
113.2 
115.6 
113.2 
93.92 
79.25 
m o o  
1W.C 
94.02 
113.0 

87.84 

95.10 
94.90 
%.SO 
95.00 
89.70 
106.9 

98.60 

87.84 

5a71.16 
5a90.12 
5868.M 
5866.30 
5868.69 
5887.99 
5902.66 
5908.91 

5887.89 
5868.86 
5885.31 
5096.11 
5896.11 
5886.81 
5887.01 
5887.41 
5886.91 

5871.53 

5a92.21 
5817.01 
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SATURATED THICKNESS IN WELL # 23-86 (SP) 
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INDEX OF DATA 

Boring No.: 24-86 

Completed as well? Yes 

Data in Fi ls  

X Log of Borehole - 
- x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

Y Saturated Thickness Hydrographs 

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



P a -  
LOG OF BORING NO. 

around Surfrco Elevrtlon 5980.45 

Project: b c k y  F!acs P l a i c  

Date DrIIIed 9/12/86 Coordlnater N 37354.8 E 21172.8 
bllow Scan Auwr Borlng Mothod. 

Mrterlr l  De8crlotlon 

ARTIFICIAL FILL 

0-2.5'-Sample. Recovered 
2.0/ 2.5 ' = 8 0 % .  GRAVEL: 
ye l lov i shgray (SY7/2 ) to  
l i g h t  o l i v e  gray (SY 512) 
g r a n i t i c  pebbles and 
coarse sand: some silt: 
t r a c e  c lay :  base of sample 
i s  grayish brown (SYR 
3/21 : poorlysorted:  s o f t :  
dry.  

2.5-5.O1-Sample. 
Recovered0.9/2.5'-36%. 
GRAVEL: yel lovishgray  
( 5 Y 7 / 2 ) t o l i g h t o l i v e  
gray (5Y 5/2) g r a n i t e  and 
quartzite pebbles:  pa le  
greenish y e l l o w  ( 1 O Y  8 / 2 )  
sandymatrix: poorly 
sor ted  : angular:  crumbly : 
dry. 

5.0-7.01-Sample. 
Recovered0.0/2.0i=0%. 
Largeboulderprevented 
sample recovery. 

7.0-12.0'-Sample. 
Recovered5.0/5.Oi=100%. 

7.0-7.2 I .  GRAVEL: Same 
a s  above : dry. 

ARAPAHOE FORUATION 

7 . 2 - 1 2 . 0 ' .  CLAYSTONE: 
p a l e  o l i v e  (10Y 6 / 2 )  t o  
greenish gray (SGY 611) : 
si1ty:some fine-grained 
sandands i l t y sand  
s t r i n g e r s  a t  7 . 8 '  : sand is 
s l igh t lyca lca reous :  
c lays toneconta insdark  
yellowishorange (1OYR 
6 /6)  i ron  s ta in ing:  
calcareouspocketsalong 
fracturesthroughout  
sample: firm:damp. 

TOTALDEPTH: 12 .0 '  



1L-16 WELL 

WELL CONSTRUCTION SUMMARY 
5980.&5' ELEVATION: GROUND L M L  

TOPOF CASINO 5 9 8 2 ' 0 7 '  
LOCATION or CWROS: 

N 3 7 3 5 4 . 8  E 21172 .8  

CONSRUCTION TIME LOG: 
I -  

ORILLING SUMMARY: 

TOTAL DEPTH Well: 7 .45 '  Hole: 12.W' 
BOREHOLE DIAMETER 74" 

. .  
DRILLER b. 

15865 W. 5rh 
Golden. CO (Dave Jarvie) 

RIG Ebbile B-57 
eircsi 

DRILLING R U l D  bw 

SURFACE CASING 5'''~ 6 '  steel w/ lockinn 

FINISH - 

1-I- 74";nlepr- 

I-I- 

9/12 1530- 
9/12 1535 
9/16 1650 

9/12 I532 
9/12 I525 

-- 

' -- 
, 

WELL DESIGN: 

B4SIS: GEOLOGIC LOG 

USING STRING6): C:CASING SaSCREEN 

G E O P H Y S I a  LOG - 

-- I-/- - -- I 
WELL DEVELOPMENT 

See Gel1 Developrent Scprmary Sheet. 

~ ~ R E P ( :  SI 2" I.D. Sch. 5 tw 316 
less steel. threaded and f lush 
iointed. 0.OIO"wire wra s creen 
0.25' welded bottm c a ~ .  

CENTRALIZERS u)rc stainless steel 

14 

16 

18 

20 

COMMENTS: 

No water encountered durinn d r i l l i n s .  

TOD of stainless steel casing: 1 . 6 2  ' 

to 11.90' 
t- 
V w 
7 
0 a a 

HYDRO-SEARCH REWOENVER CONSULTING HYDROLOG1 STS - GEOLOGISTS 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRWND T o 9  OF DEPTH UATER UATER 
VELL SURFACE CASING STICK OF 51 DEPTH SURFACE 

DATE ELEVATION ELEVATIOW UP BASE B E L W  TOC ELEVATlON 

2C06 09/16/06 3980.45 5902.07 1.62 7.25 
1 o/ 13/06 
11/26/06 

02/25/07 
03/18/87 
05/08/87 
06/03/01 

01/01 1117 

07/08/a7 
00/oc/a7 
091031a7 
0 9 / 2 m 7  
1012am 

i m 1 1 a 7  
11 /09/87 

01/11/88 
02/29/88 
03/21 /88 
04/18/00 

-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
0.65 

-1.00 
-1.00 
-1.00 
-1.00 
- 1  .oo 
-1.00 
-1.00 
-1.00 
-1.00 
8-70 

DRY 
ORY 
ORY 
DRY 
DRY 
DRY 
DRY 
DRY 
5973.42 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
O R 1  
ORY 
O R 1  
3973.37 
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SATURATED THICKNESS IN WELL # 24-86 (SP) 
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INDEX OF D A T A  

e 

a 

Boring No.: 25-86 

Completed as well? Yes 

Data in Filc 

x Log of Borehole 

X Well Construction Summaries 

- Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- 
- 

x 

x Water Level Data 

x Saturated Thickness Hydrographs 

Packer Test Data and Results - 

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



a .- 
- 
LOG OF BORING NO. 25-86 Proloct: k k y  Flats P!anc 

Date DrlIIod 9/13/86 - 9/17/86 Coordlnrtor N 37426.3 E 21726.5 
Boring Mothod Nc Core around Surfrco Elovrtlon 5974.45 

- 5  

ARTIFICIAL PILL r . U q  <a 
h. - 

2.0-9.0'-Cuttings. 
GRAVEL: pale yellowish 
brown (lOYR 6/2) : clayoy; 
some silt and sand: SO\ 
tines: dry to sliqhtly 
damp. 

J -e-{ 

19.0-11.0'-~ttinus. CLAY: 

0-2.0'-Cuttings. GRAVEL: 
granite and quaetite 
pebbles and large cobbles; 
dry. 

- IO light olive brown (SY 
5/6) : damp. 

- 15 

~~ 

gray orange ( lOYR 5 /41  ; 
sandy and silty: caliche 
stringers: 1-2%quartzite 
pebbles : damp. 

CLAY: gray orange ( 10YR 
7/2) : gravelly: silty: 201 
quartzitepebbles; caliche 
stringers; damp. 

CLAY : Same as above : 

_ - - -  a 13.0-17.0'-cuttings. 

17.0-19.S'-Cuttings. 
CLAYSTONE: moderate 
yellowishbrovn ( L o n  
5 /4 )  : sub-plastic; damp. 

~ 

CLAYSTONE: grayistibiovn 
(5YR3/2) : plastic: moist. 20 

b m r r t r  Logged by: T. Ollliver 6 T. & m y  

'on t rtloi R e rtd rnc 
teuowJ Inch 

20 40 m 



a -  
Pr olect: .9o+ F!ats Plant  LOO OF BORING NO. ?+% 

Date DrUIed 9113186 - 9/17/86 Coordlnat@r !I 37426.3 E 21726.5 
Borlng Mothod. Core around Surface Elovrtlon 5974.45 

20.0-22.O'-~uttings. 
CUYSTONE: lightgrayish 
brown (SYR6/1); rim: 
damp. 

22.0-37.o'-Cuttingo. 
CLAYSTONE: lightgrayish 
brown (SYR6/1) : silty: 
very vet (cord w i t h  
water). 

- - 
- 
- - - - - 
m 

m - - 
m - 
3 - 
- - 
m 

-3 

I - 
-3 

Romrrkr bogged by: T. CLlliver 6 T. EllrFhy 

Proloot No. 
106P06222 Hydro-Search, Inc. Page 2 of 5 



 LOG OF BORING NO. 75-86 Pr oloct: b d c y  Flats Plant 

0ato~DtUIod 9/13/86 - 9/17/86 Coordlnrtoa N 37426.3 E 21726. j 
8orlng Mothod- Core around 8urfrco Clovrtlon 5974 45 

Depth Mrtorlrl Oorcrlotlon 

41.6-46.6'-Sampla. 
RecovaradS.0/5.0i-1001. 

CLAYSTONE: light olive 
gray ( S Y  5/2) to olive 
gray (SY 3/2) ; lightbrown 
to dark yellowish orange 
(lOYR 6/61 iron staining; 
tracesi1t:ironstona: 
alteredclaystone 
concretions from 
46.0-46.6'; firm;damp. 

46.6-51.6'-Sample. 
Rccovered5.0/S.Oi-1001. 
RQD 3 .6/ 5 . 0  ' -7 2 1. 
CLAYSTONE: light brown 
(lOYR 6/61 grading to 
medium dark gray (N 4 ) ; 
ironstonefrom46.6-47.0'; 
heavy iron staining at 
48.0 ' ; high angle 
fractureswithcalcite 
alongfractureplanes: 
firm; moist. 

31.6-56.6'-Sample. 
Recovered 5.0 /5 .0 ' -1001.  
RQD 4.3/ 5.0 ' =06%. 
CLAYSTONE: grayish black 
( N  2) todarkgray (N 3 )  ; 
occasionaldarkyellowish 
orange (lOYR 6/6) iron 
staining; some coaly 
layersandfragments: 
firm; damp. 

RQD 3.0/ S 0 '9601 

S6.6-61.6'-Sampla. 
RecoverdS.S/S.Oo-lOO1. 
RQD3.5/S.O8=578. 
CLAYSTONE: grayishblack 
( N  2) : silty: organicwood 
fragments; fracturasdue 
todrilling; firm: damp. 

~ 

bgged by: T. CLlliver 6 T. h n h v  bmrr l t r  ~- . . ,  Checked by : 
Proloot No. 

106m222 Hydro-Search, Inc. Page 3 of 5 
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[LOO OF BORING NO. 3-86 
Proloct: ibcky Flats Plant 

0810 DrUlod 9/13/86 - 9/17/86 Coordlnrtor N 37426.3 E 21726.5 
Borlng Mothod NC Core around 8urfrco Elovrtkn 5974.45 

lomarto 

61.6-66.6'-Sample. 
Recovered4.0/5.0i=80%. 
RQD 3.4/4.0'-92%. 
CLAYSTONE: light oliva 
gray (5Y J/2) : silty: 
occasional very 
fine-grainodsandston. 
laminationsat63.5':cal- 
careous at 63.0 : hard; 
dry to damp. 

66.6-71.6'-Sample. 
Recovered 5.  O/5.01=100%. 
RQDS.0/5.0'=100%. 
CUYSTONE: grayishblack 
(N 3 1 : thin interbedded 
siltyclaystoneandclayey 
siltstone: highly 
fractured with numerous 
subvertical slickensides: 
crumbly to firm: damp. 

Recovered 5 . O/ 5.0 -100%. 
RQD4.2/5.0'-85%. 
SANDSTONE: darkgreenish . 
gray (5GY 4/1) : very 
fina-qrained: silty; soma 
c1ay:laminationsof 
riltston~:convolutad 
bedding: moderately 
sortad: f im: damp. 

79.0-81.l'-Samplo. 
Recover~d2.1/2.1i-100~. 
RQD 1.3/2.1'-62%. 
SANDSTONE: Sane as above ; 

Othor 

c7 

log@ by: T. Glliver 6 T. hrahv 
r ,  I -  

Pro )oat No. 
106w6222 Hydro-Search, Inc. Page 4 of 5 
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b c k y  Flats Plant LOG OF BORING NO. 25-36 Proloct: 

Orto DrUlod 9/13/86 - 9/17/86 Coordlnrtra N 37426.3 E 21726.5 
Borlng Mothod- X Core around 8urtrco Elovatkn 5974.45 

Ma torlrl Dorcrlotlon 

...... .......... 81.1-82.6'-Sam~la. 

SANDSTONE : Same as above : 
someblackcoallanses; 

Recovarad3.0/3.2'-94$. 
RQDl.3/3.0'=43%. 
SILTSTONE: qrayish black 
(N 3) ; alternating 
laminationsofvery 
fine-grainadsandy 
siltstoneandclayey 
siltstone: very finecoaly 
1enses:thinlybaddad; 
someconvolutedbedding; 
firm: dry to damp. 

85.5-89.8'-Sampla. 
Recoverad2.4/4.2'-57$. 
RQQ0.0/2.4'-Ol. 
SILTSTONE: Same as above: 



I '  

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: ELEVATION: GROUND LEVEL 5974.45 ' 

5976 * 55. '  TOP OF CASlNG N 37426.3 E 21726.5 

DRILLING SUMMARY: CONSRUCTlON TIME LOG: 
TOTAL DEPTH : 82.00' b l p :  89.80' STnRT 

w u  
74" 8/26 1401 

GRILL1 NG : I986 

9/13 1400 -- 9/17 ION 
-- 

8/27 1353 5" steel -- 
91171517 

8OREnOLE DIAMETER 0.00' - %.a' : 74" 
38.50' - 89.80': 3 3k'I 
DRILLER Bovles Brothers Drillinp Co. 

15865 W. 5th Avenue 
Colden, CO (Dave Jamie) 

RIG M i l e  &57 
BITtS) 0.00' - 38.56': B l a d e  b i t ;  38.56' - 
89.80': Carbide b i t  

DRILLING FLUID 

c - 1 ~ :  

' -  

ran 
CEMENTlNG: 9/18 m- 
CEVELCPMNT: 

WELL DESIGN: 

flME 

142 I 
I35 
- - 

BASIS: GEOLOGIC LOG x GEOPWYSlCPl LOG - 
CLISlNG STRINGW C-CASING SxSCREEN Fknconi te 9/17 1805 9/17 1816 
0.00' 38.50' & 9/17 1x5 9/17 I506 

Cernentin 5" 8/27 130 8/27 1606 0.00'- 59.90' Q - 
OTHER: 

-- - -- - -- ---- mi?+- AuL? ' -82 . a ) ' sL  - - -- 
---- - - -- - -- - - - WELL DEVELOPMENT - -- - -- - --I---- 

- - See Well Darelomnc Surmary Sheet - - - --I---- -- - -- 
CASING: C I  5" I.D. st& surface c a s h  

cz 2" I.D. Sch. 5 ~v13e 316 stairp 
-1. threaded a d  f!ush 
. .  

SCREEN: SI 2" 1-D. SEh. 5 c w  316 

COMMENTS: -4. 0.010"wire wrau scr.en. . .  
0.25' uelded boccan CaD. No water e m t e r e d  durinx drillinn. 

TOD of stainless steel casina: 3 - 1 0 '  

cave €mrn to 8L.60' 

CENTRALIZERS (see c a m n c s )  

FILTER HATERICL 3242 silica 

CEMCNT poflLd Tm I 

I 

I 

66.10' - 83.60' 

0.00' - 64.00' I 
I 
t OTHER 3/8" bentonite pellets 

I 
I I I 

83.60' - alb .60 '  

I J 
HY 0 RO- SEARCH RENO*OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 
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SHEET- of - 
W.O. NO CLIENT/SUBJECT . 

TASK DESCRIPTION TASK NO 

PREPARED BY OEPT 
MATH CHECK BY DEPT 
METHOD REV. BY DEPT 

APPROVED BY 



SHEET- of - 
CLIENT/SUBJECT . W.O. NO 
TASK DESCRIPTION 

PREPARED BY DEPT DATF-, APPROVED BY 
MATH CHECK BY DEPT 

METHOD REV. BY OEPT DATE 

TASK NO 



F 

' t i  

ro 
0 
ti 

tn 
0 
ti 

* 
0 
ti 

N 
0 
ti 

0 



Residual Drawdown (ft.) 



Water Depth Below Ground Level (tt,) 

0 

0 
L 

0 
in 

N 
b 

I I I 
(P -4 m 

-4 -4 -4 
I 
-4 

I 
(P 

Gc N 0 co 
I 

(P 
I 
Q 

I 
Q 

A 



T 
Time 

(min. ) 

37.00 
38.00 
39.00 
40.00 
41.00 
42.00 
43.00 
44.00 
45.00 
47.00 
49.00 
51.00 
53.00 
55.00 
57.00 
59.00 
61.00 
63.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90 00 
95.00 
100.00 
105.00 
110.00 
115.00 
125.00 
135.00 
145.00 
155.00 
165.00 
175.00 
185.00 
195.00 
205.00 
215.00 
230.00 
245.00 
260.00 
275.00 
290.00 
305.00 

1303.00 
1602.00 

T'  
T P r i m e  

(min. ) 

7.50 
8.50 
9.50 
10. so 
11.50 
12.50 
13.50 
14.50 
15.50 
17.50 
19.50 
21.50 
23.50 
25.50 
27.50 
29.50 

33.50 

40.50 
45.50 
50.50 
55.50 
60.50 
65.50 
70.50 
75.50 
80.50 
85.50 
95.50 
105.50 
115.50 

135.50 
145 . 50 
155 . 50 
165.50 
175.50 
185.50 
200.50 
215.50 
230.50 
245.50 
260.50 
275.50 
1273.50 
1572.50 

31.50 

35.50 

125 50 

3061.00 3031.50 

WELL 25-86 
Water S '  
Level Rsd Drwdn 
(et.) 

82.75 
81.78 
81.77 
81.63 
81.61 
81.61 
81.61 
81.60 
81.57 
81.37 
81.30 
81.28 

81.22 
81.13 
81.10 
81.03 
80.97 
80.92 

80.68 
80.61 
80.56 
80.49 
80.44 

80.35 
80.31 
80.26 

80.14 
80.09 
80.02 
80.01 
79.97 
79.94 
79.92 
79.89 
79.86 
79.80 
79.76 
79.72 
79.68 
79.66 
79.62 
78.20 
77.89 
76.81 

81.25 

80.82 

80.39 

80.22 

(ft* 1 

8.71 
7.74 
7.73 
7.59 
7.57 
7.57 
7.57 
7.56 
7.53 
7.33 
7.26 
7.24 
7.21 
7.18 
7.09 
7.06 
6.99 
6.93 
6.88 
6.78 
6.64 
6.57 
6.52 
6.45 
6.40 
6.35 
6.31 
6.27 
6.22 
6.18 
6.10 
6.05 
5.98 
5.97 
5.93 
5.90 
5.88 
5.85 
5.82 
5.76. 
5.72 
5.68 
5.64 
5.62 
5.58 
4.16 
3.85 
2.77 

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 
0.26 
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 . 0 5  
0.05 
0. os 
0.04 
0.01 
0.01 
0.00 
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PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 25-86 

DATE TESTED: 9/06/86 BY: T.  GULLIVER 
TEST INTERVAL (FEET BELOW G a s . ) :  35.88 - 47.06 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . )  : 69.92 

e 
L 

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 O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 41.47 C 9.00 + .oo * 2.31 = 50.47 

K = HYDRAULIC CONDUCTIVITY = .00000153 FT/MIN 
K = .00000078 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00407424 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  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 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00050092 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 41.47 + 6.87 + .OO * 2.31 = 48.34 

R = BOREHOLE R A D I U S  = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000063 FT/MIN 
K = ,00000032 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 25-86 

DATE TESTED: 9 /06/86  BY: T .  GULLIVER 
TEST INTERVAL (FEET BELOW G . S . ) :  4 8 . 0 5  - 5 9 . 2 3  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. )  : 69 .92  

Q L 
LN(--) 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 00001692  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 53 .64  + 1 0 . 7 0  + . O O  * 2 . 3 1  = 64 .34  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000002  FT/MIN 
K = . 0 0 0 0 0 0 0 1  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00005802  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = 

= 53.64  + 5 . 3 3  + 1 0 . 3 0  * 2 . 3 1  = 8 2 . 7 6  

.00000004  FT/MIN 
K = . 00000002  CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 
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PACXER T E S T  ANALYSIS 
WELL NO. 25-86 

ROCKY FLATS PLANT J O B  NO. 106P06222 
DATE TESTED: 9/06/86 BY: T. GULLIVER 

T E S T  INTERVAL ( F E E T  BELOW G . S . ) :  5 8 . 8 6  - 7 0 . 0 4  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER ( F E E T  BELOW G . S . ) :  6 9 . 9 2  

Q L 
LN(--) 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00005802 ( F E E T 3 / M I N )  
L = LENGTH OF TEST INTERVAL = 1 1 . 1 8  F E E T  
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 6 4 . 4 5  + 1 0 . 8 4  + . O O  * 2 . 3 1  = 75.29  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 5  FT/MIN 
K = .00000002 CM/SEC 

P2/3  TEST 
Q = I N J E C T I O N  RATE = .00187212 (FEET3/MIN)  
L = LENGTH OF T E S T  INTERVAL = 
T E S T  INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

R = BOREHOLE RADIUS = 

X = HYDRAULIC CONDUCTIVITY = 

1 1 . 1 8  FEET 

+ GAGE PRESSURE ( I N  FEET)  
= 6 4 . 4 5  + 5 . 3 3  + 1 2 . 0 0  2 . 3 1  = 9 7 . 5 0  

. 1 6  F E E T  

.00000116 FT/MIN 
K = .00000059 CM/SEC 

2ND P 1 / 3  T E S T  
Q = I N J E C T I O N  RATE = .00078693 (FEET3/MIN)  
L = LENGTH O F  T E S T  INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

1 1 . 1 8  F E E T  - 

+ GAGE PRESSURE ( I N  FEET)  
= 6 4 . 4 5  + 8 . 6 9  + .bo * 2 . 3 1  = 7 3 . 1 4  

. 1 6  FEET R = BOREHOLE RADIUS = 

X = HYDRAULIC CONDUCTIVITY = .00000065 FT/MIN 
K = .00000033 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 25-86 

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 

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 + .OO * 2.31 = 85.62 

R = BOREHOLE RADIUS = e16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000004 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00993387 (FEETS/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 = BOIZHOLZ RADIUS = .16 FEET 

I 

K = HYDMULIC 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 + .OO * 2.31 = 85.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000151 FT/MIN 
K = .00000077 CM/SEC 
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PACKER TEST ANALYSIS 
WELL NO. 25-86 

ROCKY FLATS PLANT J O B  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 

Q L 
LN (--I 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00038077 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.18 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

. 
+ GAGE PRESSURE ( I N  FEET) 
= 69.92 + 10.60  + . O O  2 . 3 1  = 8 0  

R = BOREHOLE RADIUS = .16  FEET 
5 2  

K = HYDRAULIC CONDUCTIVITY = .00000029 FT/MIN 
K = .00000014 CM/SEC 

P2/3 TEST 
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 ( I N  FEET) 
= 69.92 + 5.33 + 18.90 * 2 . 3 1  = 118 .91  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000397 FT/MIN 
K = .00000202 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00811115 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

R = BOREHOLE RADIUS = 

11.18 FEET - 
+ GAGE PRESSURE ( I N  FEET) 
= 69.92 + 10.20  + . O O  2 .31  = 80.12 

.16 FEET 

K =I HYDRAULIC CONDUCTIVITY = .00000611 FT/MIN 
K = .00000310 CM/SEC 

4 



YELL 
NUMBER DATE - -  
2506 09/30/04 

1QJOIJ04 
10/13/04 
10/21/86 
10/20/04 
11/05/06 
1 1 /06/06 
1 1 /07/86 
11/26/04 
01/01/07 

03/18/87 
05 /08/07 
06/03 /07 
07/08/07 
08/06/07 
08/27/07 
09/03/07 
11/09/87 
12/21/07 
01 /11 /00  
02/29/88 
03/21/00 
04/18/88 

0 2 / 2 ~ a 7  

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRWNO T o 9  OF DEPTH UATER 
SURFACE CASIMC STICK OF S I  DEPTH 
ELEVATION ELEVATION UP BASE B E L W  TOC 

5974.45 5976.55 2.10 02.00 71.05 
n . 9 3  
71 .42 
76.75 
76.59 
74.24 
78.65 
79.52 
71.94 
31.03 
23.92 
21.75 
35.38 
27.25 
71 .70 
24.70 
32.60 
31.40 
20.60 
20.40 
21 .oo 
34.60 
27.00 
40.70 

WATER 
SURFACE 
ELEVATION 

5905.50 
5090.62 
5905.13 
5899.82 
5901.96 
5902.31 
5897.90 
5897.03 
5904.61 
5 9 u .  72 
5952.63 
5954.80 
5941.17 
5949.30 
5904.85 
5951.85 
5943.95 
5945.15 
5967.95 
59c8.15 
5955.55 
5961.95 
5940.75 
5935.85 
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INDEX OF DATA 

Boring No.: 26-86 

Completed as well? Yes 

- X Log of Borehole 
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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 APPENDLX B 



1 I I 

Matorlri Doocrlotlon 

ARTIFICIAL, FILL 

1.3/ 1.5 '=87%. GRAVEL: 
light brovn (5YR 6 / 4 )  
graniteandquartzite 
pebbles and cobbles: 
sandy: poorly sorted: 

1.5-4.0'-Sample. 
Reco~eredO/2.5~~QI. 

4.0-7.08-Sarnple. 
Recovered2.6/3.0'=87%. 

-4.5 ' . Same as above : 

7.0-9.0'-Sample. 
Recovered0.0/2.0'=0%. 

9.0-12.0'-Sample. 
Recovered3.0/3.0'=100\. 

9 . 0 - 9 . 5 ' .  Same as above: 

- 
Don tratlc 
R est0 t 8nc 

inc 
20 4 
lllr 



I 



WELL 

SUM 

:+-=96 

MARY WELL CONSTF ?UC :T ION 
LOCATION or COORDS: 

N 37675.8 E 7 1 7 7 7 .  2 

CONSRUCTION TIME LOG: DRILLING SUMMARY: 

TOTAL DEPTH Well: 11.00' Hole: 17.00'  
BOREHOLE DIAMETER 

DRILLER Bovles Brothers O r i l k  GI. 

75'' 

15865 W. 5th Averme 
Colden, CO (Dave Jarvie) 

RIG P b57 
emsl Made b i t  

START FINISH - 
TASK - 

DRILL ING:  
5'' r - 

G E O P M S  LOGGING: 

CASING: 
2" s taint ess  

RLTER P'ACEHENT 

CE M E m  NO: 
CNELCPhl€NT: 

OTHER: 

PBLf 
I986 
a 122 

I556 - 
DRILLING FLUID 

i5oL 
161 I 
I I IO WELL DESIGN: 

BASIS: GEOLOGIC LOG A GEOPHYSIW LOG - 
CASING Sfi)lNG(S): C:CASING SZSCREEN 
0.00' 3.75' CI - 
3.75'- 11.00' SI 
- 
- I -  

I602 
I555 - 

~ ~~~ 

WELL DEVELOPMENT 

See Well keloprenc Sumrary Sheet. 

CASING: C I  2" 1.0. Sch. 5 twe 316 srain- 
le- ~~~~~ 

iointed. 

SCREOJ: SI 3 
_less s Ceel. threaded a d  fLush 

iointed. 0.010'' wire waD screep 
0 .25 '  welded bottan caD. 

CENTRALIZERS Fme 3X stainless steel 
6.80' 8 00' 

~~ ~ ~ ~- 

COMMENTS: 

Water encountered at 9.G6'. recorded I dav 
af ter  well c m l  eted. 

L 

TD to 15.50' 

* 18 

I I 12.20' - i 5 . 5 0 '  

I -.n 

HYDRO- SEARCH RENOQEWER CONSULTING HYDROLOG I STS - G EO LOG I STS 



SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

TASK NO. 



BAILDOWN - RECOVERY A N A L Y S I S  FOR WELL 26-86 MON 06-20-!  
\95! a - RAW DATA 

WELL $1 26-86 

WELL D IAMETER= 7.25 I N C H E S  
C A S I N G  D I A M E T E R =  2.00 I N C H E S  
VOLUME O F  WATER= .75 GALLONS 
LENGTH OF AQUIFER TESTED= 7.05 FEET 
VALUE OF HO= 6.85 FEET) 
S T A T I C  WATER L E V E L =  3.95 FEET 
LENGTH O F  SCREEN= 7.25 FEET 
WATER T A B L E  TO BOTTOM OF WELL= 7.05 FEET 

+ He c s / C b / , ; C d ~  Jo, ? a r e c o u e * y  0 4  0 . 7 5  r a I J o 4 :  I S  .i L O  J ’ & ~ z  ~ 3 c c o o : r  / a  

Tl,‘t resSdwrI d - r w d o U m  r e C u r l . d  (;, 8 5  ret?) & +  7: / > :s  r n t d h t p :  I 
+ h a -  riC SLUG TEST D A T A :  reem ser L,tt :..t -j, t A d  a. , ,#,s,: ,  

T I M E  

-------- 
12. 5.30 
12. 6. 0 
12. 6.30 
12. 7. 0 
12. 7.30 
12. 8. 0 
12. 0.30 
12. 9. 0 
12. 9.30 
12.10. 0 
12.11. 0 
12.12. 0 
12.13. 0 
12.14. 0 
12.15. 0 
12.16. 0 
12.17. 0 
12.18. 0 
12.19. 0 
12.20. 0 
12.22. 0 
12.24. 0 
12.26. 0 
12.28. 0 
12.30. 0 
12.32. 0 
12.34. 0 
12.36. 0 
12.38. 0 
12.40. 0 
12-45. 0 
12.50. 0 
12.55. 0 
13. 0. 0 
13. 5. 0 
13.10. 0 
13.15. 0 
13-20. 0 
13.25. 0 
1 I :c /I 

WATER L E V E L  
( F E E T )  

10.80 
10.60 
10.51 
10.45 
10.38 
10.35 
10.30 
10.25 
10.22 
10.08 
10.05 
10.02 
9.94 
9.90 
9.90 
9.84 
9.82 
9.82 
9.74 
9.69 
9.65 
9.62 
9.59 
9.50 
9.50 
9.45 
9.45 
9.44 
9.41 
9.41 
9.39 
9.34 
9.31 
9.26 
9.23 
9.22 
9.18 
9.15 
9.14 
‘3 1 I 

----------- 
T I M E  S I N C E  TEST 
BEGAN ( M I N U T E S )  --------------- 

15.50 
16.00 
16.50 
17.00 
17.50 
18.00 
18.50 
19.00 
19.50 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 
42.00 
44.00 
46.00 
48.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80 * 00 
85.00 
90.00 
95.00 

I t \ C  f\,> 



- - . - a .  - . - -  
13.55. 0 9.132 
14. 5. 0 9.00 
14.15. 0 8.99 
1 4 . 2 5 .  0 8.99 
14.35. 0 8.98 
14.45. 0 8.96 
1 4 . 5 5 .  0 8.96 
1s. 5. 0 8.96 
15.20. 0 8.93 
15.35. 0 8.92 
32.12. 0 8.82 
37.26. 0 8.75 
61.33. 0 8.78 
***43. 0 8.93 
***20. 0 8.90 
***19. 0 8.97 
***38. 0 8.90 

& - d . w v  

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 A N A L Y S I S  FOR WELL 26-86 MON 06-20-1 

WELL # 26-86 

WELL D I A M E T E R =  7.25 I N C H E S  
C A S I N G  D I A M E T E R =  2.00 I N C H E S  
VOLUME OF WATER REMOVED OR ADDED TO WELL= .75 GALLONS 
LENGTH O F  A P U I F E R  TESTED= 7 . 0 5  F E E T  
VALUE OF H O =  6.85 F E E T  
S T A T I C  WATER L E V E L =  3.95 F E E T  

SLUG TEST DATA:  

T I M E  S I N C E  T E S T  WATER L E V E L  
BEGAN ( M I N U T E S )  ( F E E T )  

15-50 10.80 
16.00 10.60 
16.50 10.51 
17.00 10.45 

18. oo 10.35 
18.50 10.30 
19.00 10.25 
19.50 10.22 
20.00 10.08 
21 .oo 10.05 
22.00 10.02 
23.00 9.94 
24 -00 9.90 
25.00 9.90 
26.00 9.84 

28-00 9.82 
29.00 9.74 
30.00 9.69 
32.00 9.65 
34.00 9.62 
36.00 9.59 
38.00 9.50 
40.00 9.50 
42.00 9.45 
44.00 9.45 
46.00 9.44 
48-00 9.41 
50.00 9.41 
55-00 9.39 
60.00 9.34 
65.00 9.31 
70.00 9.26 
75.00 9.23 
80 * 00 9.22 
85.00 9.18 
90.00 9.15 
95.00 9.14 
105.00 3.11 
115.00 9.06 
125.00 9.02 
135.00 9.00 
145.00 8.?9 

--------------- ----------- 

17.50 io. 38 

27.00 9-82 

. I .  - . ,- h -  

DRAWDOWN 
( F E E T  ) 

6.85 
6.65 
6.56 
6.50 
6.43 
6.40 
6.35 
6.30 
6.27 
6.13 
6.10 
6.07 
5.99 
5.9s 
5.95 
5.89 
5.87 

5.79 
5.74 
5.70 
5.67 
5.64 
5.5s 
5.55 
5.50 
5.50 
5.49 
5.46 
5.46 
5.44 
5.39 
5.36 
5-31 
5.28 
5.27 
5.23 
5.20 
5.19 
5.16 
5.11 
5.07 
5.05 
5.04 

-------- 

5.87 

. . .  

HEAD R A T I O  RECIPROCAL T I M E  
( l / M I N U T E S  1 ---------- --------------- 

1.000 .065 
-97 1 .063 
.95a .061 
-9.49 -059 
-939 -057 
-934 . OS6 
-927 .054 
-920 . OS3 
-915 -05 1 
.895 - 050 

- 886 .045 
-874 .043 
.a69 .042 
-869 .040 
.a60 -038 
. a57 .037 
-857 .036 
-845 -034 
.e38 * 033 
.832 .031 
-828 .029 
- 823 .028 
.a10 .026 
.a10 .025 
-803 .024 
-803 -023 
.a01 -022 
-797 -021 
-797 .020 
-794 .018 
.787 -017 
.782 .015 
.775 .014 
.771 .013 
-769 .013 
.764 .012 
-759 .011 
.75a .011 
.753 .OlO 
-746 .009 
-740 .008 
.737 .007 
.736 .007 

. 891 .04a 

- .  - I .  



io>. G ' J  

175.00 
185.00 
195.00 
210.00 
225.00 
1222,oo 
1536.00 
2983.00 
7013.00 
7410.00 
8429.00 
8808.00 

0. It) 

8.96 
8.96 
8.96 
8.93 
0.92 
8.82 
8.75 
8.78 
8.93 
8.90 
8.97 
8.90 

3 .  v a  
5.01 
5.01 
5.01 
4.90 
4.97 
4.87 
4.80 
4.83 
4.98 
4.95 
5.02 
4.95 

. i j J  

.731 
-731 
.731 
-727 
.726 
.711 
-701 
-705 
-727 
.723 
* 733 
.723 

.Vue 

.006 

.005 

.005 
-005 
-004 
.001 
.001 
. 000 
-000 
.ooo 
-000 
-000 



08:37:23.83 BAILDOWN - RECOVERY A N A L Y S I S  FOR WELL 26-86 MON 06-20-1988 

WELL 1) 26-86 

P E R M E A B I L I T Y  EASED ON COOPER. BREDEHOEFT, AND PAPADOPULOS METHOD 

P E R M E A B I L I T Y = S . O O E - O 4 /  MATCH T I M E  ( I N  M I N U T E S )  
STORAGE COEF= 7 . 6 1 E - 0 2 3  ALPHA 

ALPHA= -10 MATCH TIME: 1 . 5 2 E + 0 3  
P E R M E A B I L I T Y =  3 . 2 9 E - 0 7  CM/SEC 
STORAGE C O E F z 7 . 6 1 E - 0 3  
CORRELATION NUMBER= .98 

COMPUTER CALCULATES 

P E R M E A B I L I T Y  BASED ON REGRESSION F I T  OF HEAD R A T I O  DATA 

HVORSLEV P E R M E A B I L I T Y = 7 . 8 8 E - O 4  / LAG T I M E  
BOUWER P E R M E A B I L T Y = 1 . 3 0 E - 0 3  * -SLOPE 

COMPUTER CALCULATES 
P E R M E A B I L I T Y  V A R I E S  MORE THAN 20% DEPENDING ON THEEQUATION 

FOR X ON Y :  HVORSLEV P E R M E A B I L I T Y = 1 . 6 8 E - O 8  CM/SEC 

FOR Y ON X :  HVORSLEV P E R M E A B I L I T Y = 1 . 0 2 E - O 7  CM/SEC 

AVERAGE HVORSLEV P E R M E A B I L I T Y = 2 . 8 9 E - O 8  CM/SEC 
AVERAGE BOUWER P E R M E A B I L I T Y = 3 . 5 7 € - 0 8  CM/SEC 
REGRESSION S T A T I S T I C S  

EOUWER PERMEABILITY=9.45E-O9CM/SEC 

BOUWER P E R M E A B I L I T Y = 6 . 2 0 E - O 8  CM/SEC 

X ON Y 
I N T E R C E P T =  -.09 
S L O P E = - 7 . 2 6 E - 0 6  

I N T E R C E P T 2  - .06 
S L O P E = - 4 . 7 6 E - 0 5  

Y ON X 

CORRELATION C O E F F I C I E N T =  -.39 
CALCULATIONS I N D I C A T E  THAT A VALUE OF 8.70 FEET FOR HO 

OR A VALUE OF 1 .774 INCHES FOR E F F E C T I V E  C A S I N G  D I A .  
MAY Y I E L D  BETTER RESULTS 

P E R M E A B I L I T Y  BASED ON REGRESSION F I T  OF DATA - F E R R I S  & KNOWLES METH 

P E R M E A B I L I T Y = 5 . 7 4 E - O 4  / SLOPE 
P E R M E A B I L I T Y = 2 . 1 1 E - O 5  CM/SEC 

REGRESSION S T A T I S T I C S  
X ON Y 

I N T E R C E P T =  4.88 
SLOPE= 2 . 7 1 € + 0 1  

I N T E R C E P T =  4.88 
Y ON X 

SLOPE= 2 . 7 4 E + O 1  
CORRELATION C O E F F I C I E N T =  .99 



08:38:22.87 B A I L D O W N  - RECOVERY A N A L Y S I S  FOR WELL 26 -86  

WELL LI P E R M E A B I L I T Y  P E R M E A B I L I T Y  STORAGE COEF P E R M E A B I L I T Y  

* METHOD 1 IS H V O R S L E V  
METHOD 2 I S  COOPER,  E R E D E H O E F T ,  &ID PAPADOPULOS 
METHOD 3 IS F E R R I S  AND KNOWLES 
METHOD 4 IS BOUWER 

MON 06-20-1  

P E R M E A B I L I T Y  
METHOD 4 - - - - - - - - - - -_  

3 . 5 7 E - 0 8  
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PAGE- OF,- 
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WELL A b *  S6 
PUMPING or OBSERVATION W u  
PUMPING or RE@- 

AQUIFER TEST DATA 
mPE OFMCIIFER rrsT 
HOW 0 MEASURED PaGE- Or.-. 
WOW W . L %  MEASURED DEPTH OF PUMP/AIAPIPE 

t 1 0 .  RAA/DIST. OFROH PUMPING WELL PUMP ON: data 
M U S .  POINT FOR W.L.’s PUMP OFF: a010 time 
ELEVATION OF M U S .  POINT OURATlON OF lLqUlFER TEST 

COMMENTS 

W a 

HYDRO-SEARCH RENO. DENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

CRQlNO TOP OF OEPTH W T E R  UATER 
YELL SURFACE CASING STICK OF SI OEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATIC4  UP BASE BELW TOC ELEVATION - 
2- 01/27/04 

09/12/04 
09/13/86 
09/15/06 
09/ 16/04 
09/17/04 
09/ 18/04 
10/13/86 
11/12/04 
11 /26/04 
01 /01/87 
02/ 25 / 87 
05/08/87 
06/03/87 
07/08/07 
08/04/87 
08/27/07 
09/03/87 
10/21/87 

L 11/09/07 
12/21/87 
01/27/08 
Q2/29/88 
03/21 /08 
04/18/08 

5974.48 5976.49 2.01 11.00 11.60 
11.34 
11.54 
11 .4s 
11.63 
11.61 
11.67 
11.06 
11.60 
11.32 
10.71 
10.54 
9 . u  

10.25 
10.20 
10.80 
10.70 
10.20 
11.50 
11.60 
11.60 
11.60 
10.80 
10.70 
10.40 

5964.89 
5965.15 
5964.95 
5965.04 
5964.06 
5964. 85 
5964.82 
5964. 63 
5 W . 8 9  
5965.17 
5965.78 
5965.95 
5967.01 
5966.24 
5966.29 
5965.69 
5965.79 
5966.29 
5964. 99 
5964.89 
5964.89 
5964. 89 
5965.69 
5965.79 
5966.09 
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INDEX OF DATA 

Boring No.: 27-86 

Completed as well? Yes 

Data in Filc 

X Log of Borehole 

X Well Construction Summaries 

- 
- 

Well Development Summaries - 
. X Hydraulic Conductivity Test Data - 

and Results 

X 

X Water Level Data 

Packer Test Data and Results - 
- 

X Saturated Thickness Hydrographs - 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT. GOLDEN, COLORAS0 1 JULY 1988 APPENDIX B 



I I 

M r t orlrl 0.0 c r b  tlon 

O-2.O1-Sarplo. 
Recovered l.0/2.0°=SOI. 
GRAVEL: dusky brown (SYR 
2/2)graniteandquartzite 
coarsesand, pebblesand 
cobb1es:somefine-grained 
sand: silty: slightly 
calcareous: poorlysorted; 

unconsolidated : dry. 

2.0-4.0°-Sample. 
Recovered0.9/2.O1-45\. 
GRAVEL: Same as above: 
calcareous: horizontal 
bedding; poorly sorted: 
unconsolidated: d r y .  

4.0-7.01-Sample. 
Recovered 3 . 0 / 3 . 0 1 - 1 0 0 1 .  
GRAVEL: very pale orange 
(lOYR 6 / 2 )  to grayish 
orange (lOYR7/4)pebbles: 
gradesdovnwardinto 
yellowishorange (10YR 
6/61 coarse-grained sand: 
trace silt and clay: 
nonca1careous:poorly 
sorted: subangular: damp. 

7.0-8.O8-Sample. 
Recovered 0 . O/ 1.0 ' =Q% . 
8.0-12.0 ' -Sample. 
Recoversd4.6/4.0°=1001. 

Romarkr lagged bv: T. 6 J. Berman 



32- 

PfolOCt: b c k y  F!ats P!anc LOG OF BORING NO. 27-86 

0110 Df1110d 8/29/86 yd 9/12/86 C J  91 Coordlnrtor N 37794.1 E 22134.9 
Ground Surfrco Elovrtlon 5961.86 

Recovered 5~0/5.0'=100~. 
CLAYSTONE : 1 ight gray (N 
7) tomediumgray (N 5 )  
with dark yellowish orange 
(loYR 6/61 mottling. A t  
15.5 ' grades into medium 
darkgray (N4) claystone: 
unweathered: damp to wet. 

i7.0-13.6'. CLAYSTONE: 
light gray (N 7 )  to medium 
gray ( N  5) with dark 
yellovishoranqe (10YR 
6/6) mottles: firm: damp. 

19.6-22.0'. CLAYSTONE: 
paleolive (lOYR6/2) 
claystonewithslightdark 
yellowishoranqe (ioyR 
6/61 mottlinqalong 
fractures:someironstone 
infractures: firm:damp. 
23.0-28.5'-Sample. 
Recovered 3 .  S / 5 . 0  l=.69t. 

CLAYSTONE: darkyellovish 
orange (lOYR6/6);sandy; 
grades downward into a 
dusky YellOV ( 5 Y  6/4) 
sandyc1aystone:several 
patches of white very 
fine-grainedsand: 
consolidated : dry. 

RQD2.9/3.5=878. 

28.5-33.5'-Sample. 
Recovered2.0/5.Oi=40I. 
RQD1.5/2.0'=752. 
CLAYSTONE: light gray (N 
7) and pale yellowish 
brown (lOYR6/2) : white 
caliche at 31.5' ( 0 . 2 5 "  
thick) : strong reaction 
stronglyvithHCL; 
consolidated; dry. 

33.5-38.5I-Sample. 
Recovered2.1/S.O'=42I. 
RQD2.1/2.1'=1001. 
CLAYSTONE: dark yellowish 
orange ( 1 0 Y R  6/6) with 
moderate ye 1 1 ow i sh brown 
(lOYR5/4) limonite 
stains:qradesdovnward 
into a pale yellovish 
brown (lOYR6Y2) slightly 
sandyclaystone: 

Romarkr logged by: T. X q h y  h J. Bereplan 

- 
[BbwW Inch 

20 40 m 



= . i. . . . . .  . - . .  ... . . . ;>--*.*-.:;. 
-. - 

:.:' ':.. :: 

LOG OF BORING NO. 27-36 
pr*sk G z y  FIats. P!anc 

oat0 Drlllod 8/29/86 and 9/ 11/86 ca 9; 18/86 

. . .  
L..* '.-. ...,. . . . . . .  - . . . .  . - .  ., 

. Coordlnater i: 37794.1 E 22134.9 
Ground Surfrco Elovrtlon 5961.86 

30.5-43.S8-Sarnple. 
Recov8rad3.6/5.Oi-73%. 
RQD3.6/3.6'-100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) : some fine 
to very fine-grained sand; 
dark yellowish orange 
(lOYR 6/6) mottling: black 
organicfragments: few 
calichestringers: 
conso1idatsd:dry. ----- - - -- ----- - - - -  - - - - -  - - - -  

----- ---- ----- ---- - - - - -  - - -- 
- - - -  - - - -  - - - - -  - --I - - - -  --- 

- e - - -  - - -- 
- - - - -  - - -  - 43.5-47.S8-Sample. 

I----: - -- RQD0.8/1.6'=50%. 
-- ---  - - -- CUYSTONE: yellowish 

Recovered 1.6/4.0'=40%. 

- --- ----- - - - -  - - - - -  - - - - 57.5-62.5 ' -Sample. -- - - - Recovered 5 . 0 /  5 . 0  # =LOO%. 

:-------I ---- CUYSTONE: olivegray (SY 
-.------- 3/2) with moderate 
:-------I ---- yellowish brovn (lOYR 5 / 4 )  
, - - - - - -  - - -  

59.5 I hit a thin layer 
0.3' andO.1' thick, 

siltstone nodules : very 

e - - -  - - - - -  - - - -  -- - -- RQD 5 a 0/5.0'~100%. ---- - - -  
- - -  

mottling: at 59.0' and 

_ _ _ _  ---- respectively, of moderate 
I,,,. ---- yellowish brown (lOYR5/4) -- - - - 
----. tine-grained: dry. 

---- 
--e-  ---. ---- 
- -  -- ----- ---- ----- ---- ----- ---- ----. ---- ----- ---- ----- ---- 

Somrrkr logged by: T. k r # i y  & J. Bergmn - 
Project No. 

106m222 * Hydro-Search, Inc. Page 3 of 8 



MI t orlrl Dorcrlot Ion 

62.5-67.5'-Sample. 
Recovered 5.0/5.0'=1001. 
RQD5.0/5 .0 ' -1001.  
CLAYSTONE: oliveqray(5Y 
3/21 : sandy: several 
moderate yellowish brovn 
(lOYR5/4) siltstone 
nodules at 66.4 I ,  66.9 
and 67.0 ' : each layer is 
less than .OS ' wide: 
conso1idated:moist. 

67.5-72;5'-Sarnple. 
Recovered 5.0/5.3'-1001. 
RQD 5 . 0 / 5 . 0  '-100 8 .  
CLAYSTONE: olive gray (5Y 
3/2) ; sandy: moderate 
yellowish brovn (LOYR 5 1 4 )  
siltstone nodules: 
consolidated: moist. 

72.5-77.5'-Sample. 
Recovered4.4/5.0*=881. 
RQD 4.4/4.4'-1001. 
CLAYSTONE: oliveqray(5Y 
3/2) : sandy: layer of 
moderate yellowish brovn 
(1OYR 5/4) siltstone 
nodules 7 3.8 I : 
conso1idated:moist. 

Recovered 4 . 5 /  5.0-901. 
RQD 4.5/4.5'=1001. 
CLAYSTONE: olivegray(5Y 
3/21 : sandy: blackorganic 
fragments:consolidated: 

ydro-Search, Inc. 

en tratl 

(8bwai Inc 
20 4 

C t  00 8trn  

111 



~~ 

LOG OF BORING NO. ::-a6 
P r o j ~ c t :  b c k v  Fiats ?!ant 

Date Drlllod 8/29/86 ard 9/12/86 to 4/18/86 Coordlnater ?; 37794.1 E 22134.9  
Borlng-Mothod $ttow Stem hger/NC Core Oround Surtaco Elovatlon 5961.86 

Romarkr Logged by: T. k q h y  6 J. Bergman 

'en tratlor R e a?r t anc 4 
:-a/ Inc ti 

20 40 
1111 

* checked by : -- 
PfoJoct No. 

I am222 Hydro-Search, Inc. Page 5 of 8 



LOG OF BORING NO. 3-96 
Project: b c k y  Flats Plant 

Date Drllled 8/29/86 a~ 9/12/86 co 9/18/86 Coordlnrte8 N 37794.i E 22134.9 
Borlng Method HOLLOW Stm r\ueerlX &re around Surfrco Elevrtlon 5961.86 

Mrterlrl Oercrlotlon 

102.~-107.~-~ampie. 
Recovered3.a/5.0ir76*. 
RQD 3.0/3.8-79#. 

3 SILTSTONE: Same as above: 
dry. 

107.5-110.5i-Sample. 
iJ Recovered 3.0/ 3.0 =loo*.  

2 3.0/3.0'1001. 
!%A SILTSTONE: Same as ahova? RQ I _. 

I 110.5-113.5~-~ample. 
Recovered0.25/3.0i=8%. 
RQD O.O/O. 25 # = O * .  
SILTSTONE: Same as above; 
dry. 

~~ 

113.0-117.0i-Sample. 
Recovered2.2/4.O1=55*. 
RQD 0.1/2.2 i=5*. 
CLAYSTONE: Olivegray (5Y 

I 3/71 ; silty; somevery 
fine-grainedsand;black 
orqanicfragments; ' homogenous;consolidated; 
damp. 

117.0-122.0'-Sampla. 
Recovered3.5/s.0i-70~. 
RQD2.7/3.Si=77*. 
CLAYSTONE: olivegray (5Y 
3/2); silty; fevorganics; 
homogenous : damp. i 

omarkr b e  by: T. 6 J. Ber- Checked by- 
roloct No. 

I &Po6222 
A 

H y dr o-Search, Inc. Page 6 of 8 



I I 

127.0-132.Oi-Sample. 
Recovered 5.0/5.0 ' = loo%.  
RQD 5 . 0 /  5.0 I = 1001. 

organics; wellsorted; 
rounded:consolidated: 

132.0-137.0'-Sampic. 
Recovered 3.5/5.0 ' 0701. 
RQD2.3/3.5=661. 
132.0-13 3.9 ' . SANDSTONE: 
light qray (N 7) ; silty; 
very tine-grained: very 
thin clay laminae; well 
sorted: rounded: 
conso1idated:dry. 

y intervals; no 
organics;consolidated; 
d r y .  

137.0-142.0'-Sample. 
Recovered3.2/5.oi=641. 
RQD2.2/3.2'=691. 
CLAYSTONE: olive gray (SY 
3/21 : lightbrovn (SYR 
6/41 mott1ing:no 
orqanics;homoqenous: 
slightly damp. 



Mat orlal Doacrlgt Ion 

142.0-147.0~-Sampla. 
Recovarcd5.0/5.0'-1008. 
RQD3.8/5.0'=76?. 
CLAYSTONE: o l i v e g r a y  (5Y 
3/21 : s i l t y :  somevery 
f ine-qra inedsand:grades  
dovnvard i n t o  very  
f ine-grained gray ( N  7) 
sandstone: s i l t y :  f ev  
organics : lamina ted :ve l l  
s o r t e d ;  rounded: 
conso1idated:dry.  

147.0-152.O'-Sample. 
Racovered5.0/5.0'=100?. 
RQD 5.0/5. O'lOO?. 
CLAYSTONE: o l i v e g r a y  (5Y 
3/21 s i l t y c l a y s t o n e a n d  
p a l a o l i v e  ( 1 O Y  6 / 2 )  very  
f ine-grained s i l t y  
sandstone:sandstona 
l a y e r s  a r e  less than 0.1' 
t h i c k : v e l l s o r t e d :  fev 
organics :  2 dusky yellow 
(SY6/4) s i l t s t o n e p o c k e t s  
a t148 .0 ' : s ampleexh ib i t s  
i nc reasedc laycon tan t  
v i thdep th :conso l ida t ed :  
hard : s l i g h t l y  damp. 

152.0-157.Oi-Sample. 
Recovered 3.1/5 . 0 '-62%. 
RQD 0.8/3.1 ' =26%. 
CLAYSTONE: a l t e r n a t i n g  
bands of o l i v e  gray (5Y 
1 / 2 )  c lays tonaandvery  
f ine -g ra inedgray (N7)  
s i1 tysands tone :g rades  
dovnvard in too l iveg ray  
(5Y3/2) s i l t y c l a y s t o n e :  
pa l aye l lov i shbrovn  ( i o n  
6/2)  s i l t s t o n e n o d u l e a t  
155.0 ' :consol idated:  
s l igh t lydamp.  

TOTAL DEPTH: 157.0  ' I 
I 

rn 

en trrt i  

(Bbwr/ Inc 
20 4 
rll 

\ ?  08 8trn 



WELL :;-56 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND L N E L  594 *86 ' 

N 37794.1 E 22134.9  TOP OF CASING 5 0 6 3 .  '6 ' 
~ 

DRILLING SUMMARY: C O N S R U C T I O N  TIME LOG: 
I s r n R T  

TASK - 
DRlLLl NG: 

7511 r 

x c o r e  
R e h R  

G E O P W S  LOGGING 
CASING: 

5" steel 
2" stainless 

F I N I S H  - 
U E r l M E  
I986 
8/29 1200 
9/17 1615 
9/19 w5 -- - - -- 
8/29 1330 
9/22 I135 
-- 
9/22I1M 

w m  
I986 
8/29!mL 
9/11 1 3 s  
9/19 0905 

. -  - --- 
8/29 1300 
9/22 Ill0 

- 
1140 

1820 
1215 

I520 

- - 
- 
1625 

9/2G 0920 
20/1 0922 
-- -- WELL DESIGN: 

BASIS:  GEOLOGIC LOG x GEOPdYSICPLLOG - 
U S I N G  STRING(S): C'CASING SSSCREEN 

OTHHER: -- 9/22 1620 
2 / 1 9  17CO 

8/29 !LOO 
-- -- 

0.00' 21.00' CI 
0.Q'- 128.50' c2 

128.50'- 133.00' SI 

- 
- 

-I- 

WELL DEVE LOPMENT 

see well D w P l O r n ! l t  s m r v  Sheec. 

CASING: C I  5'' L- 
c2 2" Z.D. W. 5 tm 326 stain- 

Less s teel ,  chreaded and flush 
iointed. 

SCRED(: sI 2'' I.D. Sch. 5 type 316 stain- 
less steel, threaded ard flush 
jointed, 0.0 I0"wire wrap screen, 
0.25' welded bottam cap. 

CENTRALIZERS !'bw 

c 
C 

c 
U 

- 
L r 
Ll 
- 
4 
i 

COMMENTS: 

-r 8.0' duri w dr i l l ine .  

c 
0 w 
3 
0 a 
a 

~ 

FILTER MAtERI&L 32-k2 silica 
127.50' - 135.70' 

CEMENT T- I 
0.00' - 126.50' 

OTHER 3/8" bentonite Pellets 
126.50' - 127.00' 
135.75' - 157.00' 

180 

100 
HYDRO-SEARCH RE NO.DENVER 

~~~ -~ ~ 

CONSULTING HYDROLOGISTS-GEOLOGISTS , 



SHEET- of - 
CLIENT/ SUBJECT W.O. NO. 
TASK DESCRIPTION ' 

PREPARED BY DEPT DATE 
MATH CHECK BY DEPT DATE 

METHOD REV. BY DEPT DATE 

TASK NO. 

DATE 

RFW 10-05-O03/ A-5 /85  



SHEET- of - 
CLIENT/SUBJECT W.O. NO. 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

. 

.. = 7)s ,.,\ :;; 



rD 
r3 
0 
ti 

N 
r3 
0 
ti 

a 
N 
0 
ti 

-t 
N 
0 
ti 

N 
0 
ti 

rD 

6 
ti 

N 

0 
F 

ti 

a 
0 
0 
ti 

-t 
0 
0 
ti 

0 

e 

a 

..' I ,. 

- 3  -. 
c( 
\ 

!I 

' I  
\ 

'4 
Q 





I I I I 



T 

20.00 
20.50 
21.00 
21.50 
22.00 
22.50 
23.00 
23.50 
24.00 
24.50 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
36.00 
38.00 
40.00 
42.00 
44.00 
46.00 
48.00 
50.00 
52.00 
54.00 
59.00 
64.00 
69.00 
74.00 
84.00 
89.00 
94.00 
99.00 
104.00 
114.00 
124.00 
134.00 

T' 

2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
18.00 
20.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
41.00 
46.00 
51.00 
56.00 
66.00 
71.00 
76.00 
81.00 
86.00 
96.00 
106.00 
116.00 

WELL 27-86 
Water 
L e v e l  
( f t .  1 

131.63 
131.59 
131.54 
131.51 
131.50 
131.46 
131.43 
131.42 
131.43 
131.43 
131.43 
131.38 
131.35 
131.33 
131.31 
131.29 
131.27 
131.27 
131.25 
131.23 
131.22 
131.20 
131.15 
131.15 
131.12 
131.12 
131.12 
131.10 
131.10 
131.08 
131.08 
131.06 
131.05 
131.03 
131.02 
130.98 
130.98 
13 0,. 99 
130.98 
130.97 
130.94 
130.93 

S 
Rsd Drwdn 

(ft. 1 

4.98 
4.94 
4.89 
4.86 
4.85 
4.81 

4.77 
4.78 
4.78 
4.78 
4.73 
4.70 
4.68 
4.66 
4.64 
4.62 
4.62 
4.60 
4.58 
4.57 
4.55 
4.50 
4.5c 
4.47 
4.47 
4.47 
4.45 
4.45 
4.43 
4.43 
4.41 
4.40 
4.38 
4.37 
4.33 
4.33 
4.34 
4.33 
4.32 
4.29 
4.28 

4.78 

1.00 
0.91 
0.85 
0.79 
0.74 
0.70 
0.66 
0.63 
0.60 
0.58 
0.55 
0.51 
0.48 
0.45 
0.42 
0.40 
0.38 
0.36 
0.34 
0.33 
0.30 
0.28 
0.26 
0.24 
0.23 
0.22 
0.20 
0.19 
0.18 
0.18 
0.16 
0.14 
0.13 
0.12 
0.10 
0.10 
0.09 
0.09 
0.08 
0.07 
0.07 
0.06 



T 

144.00 
154.00 
164.00 
174.00 
184.00 
194.00 
204.00 
219.00 
234.00 
249.00 
264.00 
279.00 
294.00 
309.00 
324.00 

1360.00 
1720.00 
2721.00 
3011.00 

T' 

126.00 
136.00 
146.00 
156.00 
166.00 
176.00 
186.00 
201.00 
216.00 
231.00 
246.00 
261.00 
276.00 
291.00 
306.00 

1342.00 
1702.00 
2703.00 
2993.00 

4483.00 4465.00 

WELL 27-86 
Water S 
Level Rsd Dmdn 
(ft. 1 (ft. 1 

130.92 
130.91 
130.90 
130.89 
130.87 
130.86 
130.84 
130.82 
130.80 
130.79 
130.78 
130.76 
130.74 
130.73 
130.71 
129.87 
129.50 
128.47 
128.18 
127.08 

4.27 
4.26 
4.25 
4.24 
4.22 
4.21 
4.19 
4.17 
4.15 
4.14 
4.13 
4.11 
4.09 
4.08 
4.06 
3.22 
2.85 
1.82 
1.53 
0.43 

0.06 
0.05 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.01 
0.00 
0.00 
0.00 
0.00 



I- u 
W 
3 
0 
K a 

ELEVATION Of MUS. POINT 

COMMENTS.' 

HYDRO-SEARCH R E N O .  DENVER CONS ULTl  NG HYOROLOGI STS -GEOLO G 1 STs 



WELL -7 -g< 
AQUIFER TEST DATA PUMPING or OBSERVATION WELL 

PUMPING or RECOVERY OaTA TYPE OF UUIFER T E n  * a  4 .  ' .A. , .- 
HOW Q MUSUREO & <,r PAGEL OF- 

- -  DEPTH OF PUMP/AIRPIPE HOW W. L'l M€ASURLD 
RAD./DlSf. OF/FROM PUMPING W E U  ' PUMP ON: data ,/-''-zc ?imo 

PUMP OFF: data c 4  tima MUS. POINT FOR W.L.'r 
ELEVATlON OF M U S .  POINT OURATION OF AOUIFER TEST 

COMMENTS 

CONSULTING HYDROLOGISTS -GEOLOGiSTS HYDRO-SEARCH REP10 OENVER 



PACKER TEST ANALYSIS 
WELL NO. 27-86 

ROCKY FLATS PLANT J O B  NO. 106P06222 
DATE TESTED: 9/15/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 24.29 - 35.84 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S . ) :  129.14 

Q L 
W(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00264001 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.55  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 30.07 + 5.00 + 2.00 2 .31  = 39.69  

R = BOREHOLE RADIUS = .16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000394 F T / M I N  
K = .00000200 CM/SEC 

P2/3 TEST 
Q = I N J E C T I O N  RATE = .00196308 (FEET3/MIN) 

TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 30.07 + 5 . 0 0  + 3.50  * 2 . 3 1  = 43.15  

R = BOREHOLE RADIUS = .16  FEET 

K = HYDRAULIC CONDUCTIVITY = 

L P LENGTH OF TEST INTERVAL = 11.55 FEET 

.00000270 FT/MIN 
K = .00000137 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 

I 



PACKER T I - T  ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9 /15 /86  BY: J.BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  2 4 . 6 5  - 3 5 . 8 4  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. )  : 1 2 9 . 1 4  

Q L 
W(--) 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 2 6 4 0 0 1  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = 

= 30 .24  + 5 .00  + 2 .00  * 2 . 3 1  = 3 9 . 8 6  

, 0 0 0 0 0 4 0 2  FT/MIN 
K = . 00000204  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00196308  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 30.24 + 5.00 + 3 . 5 0  * 2 . 3 1  = 4 3 . 3 3  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000275  FT/MIN 
K = . 00000140  CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106PO6222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  35 .84  - 4 7 . 0 3  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 1 2 9 . 1 4  

Y L 
LN(--) 

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 7 8 5 2 3  (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 ( I N  FEET) 
= 41 .43  + 5 . 0 0  + 2 . 0 0  * 2 . 3 1  = 51.05 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000093 FT/MIN 
K = .00000047 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00124554  (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 ( I N  FEET) 

R = BOREHOLE RADJUS = .16 FEET 
= 41.43  + 5 . 0 0  + 5 . 5 0  * 2.31 = 59 .14  

K = HYDRAULIC CONDUCTIVITY = . 00000128  FT/MIN 
K = . 00000065  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = . 00006769  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 41.43  + 5.00 + 2.00  * 2.31 = 51.05 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000008 F T / M I N  . 

K = .00000004 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 1 0 6 P 0 6 2 2 2  
WELL NO. 27-86 

DATE TESTED: 9 / 1 5 / 8 6  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  4 2 . 5 8  - 5 3 . 7 7  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S .  ) : 1 2 9 . 1 4  

Q L 
LN(--) 

2 ( P I )  ( L )  ( H I  R 
K = ------------ 

1ST. P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 1 3 5 4  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.19 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE H E ~ G H T  

+ GAGE PRESSURE ( I N  FEET) 
= 4 8 . 1 8  + 5 . 0 0  + 2 .00  * 2 . 3 1  = 5 7 . 8 0  

R = BOREHOLE RADIUS = .16 FEET 

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

P2/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 1 3 5 4  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 4 8 . 1 8  + 5.00 + 8.00  * 2 . 3 1  = 7 1 . 6 5  

R = BOREHOLE RADIUS = .16 FEET 

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

2 N D  P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
=I 4 8 . 1 8  + 5.00  + . O O  * 2 . 3 1  = 5 3 . 1 8  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE; 

K = .OOOOOOOO CM/SEC 

Q=O 



PACXER T E S T  ANALYSIS 

ROCKY FLAT PLANT J O B  NO. 106P06222 
WEU NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  70.96 - 82.15 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH T O  WATER ( F E E T  BELOW G.S.): 129.14 

Q L 
LN(--) 

2(Pf) (L) (W R 
R ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00287016 ( F E E T 3 / M I N )  
L = LENGTH O F  TEST INTERVAL = 11.19 F E E T  
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  F E E T )  
= 76.56 + 5.00 + 2.50 * 2.31 = 87.33 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000200 FT/MIN 
K = .00000101 CM/SEC 

P2/3 T E S T  
Q a I N J E C T I O N  RATE = .01111511 ( F E E T 3 / M I N )  
L = LENGTH O F  TEST INTERVAL = 11.19 F E E T  
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 76.56 + 5 . 0 0  + 14.50 * 2.31 = 115.05 

R = BOREHOLE RADIUS - 16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000587 FT/MIN 
K = .00000298 CM/SEC 

2ND P1/3 T E S T  
Q = I N J E C T I O N  RATE = .00476555 (FEET3/MIN)  
L = LENGTH O F  TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 
+ GAGE PRESSURE ( I N  FEET)  

R = BOREHOLE RADIUS = .16 FEET 
= 76.56 + 5 . 0 0  + 2.00 * 2.31 = 86.18 

K = HYDRAULIC CONDUCTIVITY = .00000336 FT/MIN 
K = .00000171 CM/SEC 



P A Z Z T T E S T  ANALYSIS 
WELL NO. 27-86 

JOB NO. 106~06222 
S ~ L S T E D :  9/15/86 BY: J. BERGMAN 
VAL ( F E E T  BELOW G.S.): 70.96 - 82.15 
L TESTED: ARAPAHOE CLAYSTONE 

WATER ( F E E T  BELOW G . S . ) :  129.14 

EST 
Q = I N J E C T I O N  RATE = .00287016 (FEET3/MIN)  
L = LENGTH OF TEST INTERVAL = 11.19 F E E T  
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  

R = BOREHOLE RADIUS = .16 FEET 
= 76.56 + 5 . 0 0  + 2.50 * 2.31 87.33 

K = HYDRAULIC CONDUCTIVITY = .00000200 FT/MIN 
K = .00000101 CM/SEC 

Q = I N J E C T I O N  RATE = .01111511 (FEET3/MIN)  
L = LENGTH OF T E S T  INTERVAL = 11.19 FEET 

'T INTERVAL IS ABOVE WATER TABLE 
3 = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 76.56 + 5.00 + 14.50 * 2.31 = 115.05 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000587 FT/MIN 
K = .00000298 CM/SEC 

EST 
Q = I N J E C T I O N  RATE = .00476555 (FEET3/MIN)  
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
T E S T  INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.56 + 5.00 + 2.00 * 2.31 = 86.18 

R = BOREHOLE RADIUS * .16 FEET 

R = HYDRAULIC CONDUCTIVITY = .00000336 FT/MIN 
K = .00000171 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 27-86 

ROCKY FLATS PLANT J O B  NO. 106P06222 
DATE TESTED: 9/15/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  82.15 - 93.34 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.)  : 129.14 

Q L 
U(--) 

2(PI) ( L )  (HI R 
K 3 ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00054154 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
‘HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 87.74 + 5.00 + 2.00 * 2.31 = 97.36 

R = BOREHOLE RADIUS = .16 FEET 

X = HYDRAULIC CONDUCTIVITY = .00000034 F T / M I N  
K = .00000017 CM/SEC 

P2/3 TEST 
Q - INJECTION RATE - .01650343 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 87.74 + 5.00 + 17.30 2.31 = 132.71 

R = BOREHOLE RADIUS = .16 FEET 

X = HYDRAULIC CONDUCTIVITY = .00000755 FT/MIN 
X - .00000384 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00119139 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

11.19 FEET - 
+ GAGE PRESSURE ( I N  FEET) 
= 87.74 + 5.00 + 2.00 * 2.31 = 97.36 

R BOREHOLE RADIUS = .16 FEET 

X = HYDRAULIC CONDUCTIVITY = .00000074 FT/MIN 
K = . 0 0 0 0 0 0 3 8  CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 9 6 - 4 3  - 1 0 7 . 6 2  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BEWW G . S . ) :  1 2 9 . 1 4  

Q L \ 

rn(--) 
2(PI) (L) (HI R 

K = ------------ 
1ST P1/3 TEST 

Q = INJECTION RATE = .00113723 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 102 .03  + 5 . 3 5  + 2 . 0 0  * 2 . 3 1  = 1 1 2 . 0 0  

R = BOREHOLE RADIUS = e16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000062 FT/MIN 
K = .00000031 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00104246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD - DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 102 .03  + 5 . 3 5  + 2 0 . 0 0  * 2 . 3 1  = 1 5 3 . 5 7  

R = BOREHOLE RADIUS = e16 FEET 

X = HYDRAULIC CONDUCTIVITY = . 00000041  FT/HIN 
K = .00000021 CM/SEC 

2ND P1 /3  TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 1 . 1 9  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE (IN FEET) 
= 1 0 2 . 0 3  + 5 . 3 5  + 2 . 0 0  * 2 . 3 1  1 1 2 . 0 0  

R = BOREHOLE RADIUS = e16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
X = .00000004 CM/SEC 



PACXER TEST ANALYSIS 
WELL NO. 27-86 

ROCKY FLATS PLANT J O B  NO. 106P06222 
DATE TESTED: 9/15/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.):  96 .43  - 107.62  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S.) : 129.14 

Q L 
LN(--) 

2 ( P I )  (L) (HI  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00113723 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL 11.19 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = . 16  FEET 
102.03  + 5.35  + 2.00 * 2 . 3 1 1  112.00  

K = HYDRAULIC CONDUCTIVITY = .00000062 F T / M I N  
K = .00000031 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00104246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

11.19  FEET 

+ GAGE PRESSURE ( I N  FEET) 
P 102.03 + 5 .35  + 20 .00  * 2 . 3 1  = 153 .57  

R = BOREHOLE RADIUS = .If: FEET 

K = HYDRAULIC CONDUCTIVITY = .00000041 FT/MIN 
K = .0000002l CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

R = BOREHOLE RADIUS = 

X = HYDRAULIC CONDUCTIVITY = 

.00013539 (FEET3/MIN) 
11.19 FEET - 

+ GAGE PRESSURE ( I N  FEET) 
= 102.03  + 5.35 + 2.00  * 2 . 3 1  = 112 .00  

. 16  FEET 

.00000007 FT/MIN 
K = .00000004 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 27-86 

ROCKY FLATS PLANT J O B  NO. 106PO6222 
DATE TESTED: 9/15/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  107 .62  - 118.81 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . )  : 129.14  

Q L 
W(--) 

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = 
L = LENGTH O F  TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN FEET) 
= 1 1 3 . 2 1  + 5 . 3 5  + 2.00  * 2 . 3 1  = 123 .18  

R = BOREHOLE RADIUS = .16 FEET 

.00005415 (FEET3/MIN) 
11.19 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = . 0 0 0 0 0 0 0 1  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE - 
L = LENGTH O F  TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

R = BOREHOLE RADIUS = 

.00048739 (FEET3/MIN) 
11.19 FEET 

+ GAGE PRESSURE ( IN FEET) 
= 1 1 3 . 2 1  + 5.35 + 23.00  * 2 . 3 1  = 171.69  

.16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000017 FT/MIN 
K = .00000009 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = 
L = LENGTH O F  TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD =I DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

R = BOREHOLE RADIUS = 

.00002708 (FEET3/MIN) 
11.19 FEET - 

+ GAGE PRESSURE ( IN FEET) 
= 1 1 3 . 2 1  + 5 . 3 5  + 2.00  * 2 . 3 1  = 123.18 

.16 FEET 

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

c 



PACKER TEST ANALYSIS 
WELL NO. 27-86 

ROCKY FLATS PLANT JOB NO. 106PO6222 
DATE TESTED: 9/15/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 107.62 - 118.81 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 129.14 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005415 (FEET3/MIN) 

TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 113.21 + 5 . 3 5  + 2.00 * 2.31 = 123.18 

R = BOREHOLE RADIUS = .16 FEET 

L = LENGTH OF TEST INTERVAL 11.19 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00048739 (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) 
= 113.21 + 5 .35  + 23.00 * 2.31 = 171.69 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000017 FT/MIN 
K = .00000009 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00002708 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 113.21 + 5 .35  + 2 . 0 0  * 2.31 = 123.18 

R = BOREHOLE RADIUS = .16 FEET 

11.19 FEET - 

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



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 1 0 6 W 6 2 2 2  
WELL NO. 27-86 

DATE TESTED: 9 /15/86  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  118.81 - 130 .00  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  129 .14  

Q L 
LN(--) 

2 ( P I )  (L)  (H) R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005415 (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) 
= 1 2 4 . 4 0  + 5.35 + 2.00  * 2 . 3 1  = 1 3 4 . 3 8  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000002 F T / M I N  
K ~ 0 0 0 0 0 0 0 1  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00067693 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11 .19  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 1 2 4 . 4 0  + 5.35  + 26.00 * 2 . 3 1  = 1 8 9 . 8 2  

R = BOREHOLE RADIUS = .16  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000022 FT/MIN 
K = . 00000011  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00008123 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 11 .19  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 1 2 4 . 4 0  + 5.35  + 2.00  * 2 . 3 1  = 134 .38  

R = BOREHOLE RADIUS = . 1 6  FEET 

- -  

K = HYDRAULIC CONDUCTIVITY = .00000004 FT/MIN 
K = .00000002 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 130.00 - 141.19 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 129.14 

Q L 
LN (-1 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00004062 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 2.00 * 2.31 = 139.11 

R = BOREHOLE RADIUS = e16 FEET 

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

P2/3 TEST 
Q = INJECTION RATE = .00369601 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 27.50 * 2.31 = 198.01 

R = BOREHOLE RADIUS = a 1 6  FEET 

' K  = HYDRAULIC CONDUCTIVITY = .00000113 FT/MIN 
K = . 0 0 0 0 0 0 5 8  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00035200 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 
+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 2.00 * 2.31 = 139.11 

R = BOREHOLE RADIUS = .16 FEET 

K - HYDRAULIC CONDUCTIVITY = .00000015 FT/MIN 
K = .00000008 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 27-86 

DATE TESTED: 9/15/86 BY: J. BERGMAN 
TEST XNTERVAL (FEET BELOW G.S.): 138.37 - 149.56 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 129.14 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00006769 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 3.00 * 2.31 = 141 

R = BOREHOLE RADIUS = .16 FEET 
,42 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00036554 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 129.14 + 5.35 + 30.50 * 2.31 = 204.94 

.16 FEET R = BOREHOLE RADIUS = 

K = HYDRAULIC CONDUCTIVITY = .00000011 FT/MIN 
K = .00000006 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 11.19 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- + GAGE PRESSURE (IN FEET1 
= 129.14 + 5 . 3 5  + ' 3.00 * 2.31 = 141.42 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC , 

NOTE: NO WATER GAIN OR LOSS IN INJECTION TUBE: 
Q= 0 
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ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRCUNO T o 8  OF DEPTH YATER UATER 
WELL SURFACE CASING STICK O f  SI DEPTH SURFACE 
NUneER DATE ELEVATlON ELEVATION UP BASE BELW TOC ELEVATION 

2706 09130j06 
10/01/06 
10/13/06 
10/17/06 
10/21/06 
10/28/86 
11/05/06 
11/07/06 
11126106 
01/01/07 
02/25/07 

05/08/07 
06/03/07 
07/08/07 
08/04/07 
09/03/07 
09/22/87 
10/21/07 
1 1 /O9/07 
12/22/87 
01/27/88 
02/29/88 
03/21/88 

05/19/a7 

041 I 8/88 

5%\.86 5963.26 1.40 133.00 111.2 
130.6 
130.5 
129.4 
127.5 
124.2 
125.1 
131.6 
115.9 
n.77 
99.04 
61.25 
107.0 
88.22 
115.2 
92.40 
7b.50 
67.60 
100.7 
87.10 
70.10 
82.80 
10.50 
64.40 
99.30 

5852.04 
5832.66 
5832.78 

5835.76 
5839.09 
5840.16 
5831.66 
5U7.32 
5 w . 5 5  
5864.22 
5902.01 
5856.22 

5848.11 
5870.86 
5888.76 
5895.66 
5062.56 
5876.16 
5893.16 
5880.66 
5892.76 
5898.86 
5863.96 

5833. a5 

587s. OL 
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INDEX OF DATA 

Boring No.: 28-86 

Completed as well? Yes 

Data in Fijg 

X 

X 

- 
- 

Log of Borehole 

Well Construction Summaries 
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Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrographs 

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

. 
APPEND= B 



Prol@ct: Rodcy Flats Plmc (LOG OF BORING NO. 2w 

0110 0rllI.d 8/28/86 Coordlnatoo 
around Surface Elovatlon 5964 

ARTIPICUL PILL 

O-l.O'-Saraple. 
Recwered0.8/1.0'-808. 
GRAVEL: grayish oranqe 
pink (5YR7/2) tovery 
pale oranqe (10YR 8 / 2 )  
granite, quartzite and 
sandstonepebb1es:randy: 
silty, ca1careous:poorly 
sortod : subangular to 
subrounded: 
unconoo1idated:dry. 

1.0-2.0'-Sample. 
RecoveredO.O/l.O'-O8. 

Recovered1.5/2.0!-7S8. 
GRAVEL: Same as above: 
trace silt andvery light 
gray(N8) sand:grayish 
orange (10YR7/4)gravel 
layer from 3.5-4.0' : 
calcareous: poorly sorted: 
unconso1idated:dry. 

4.O-5.S1-Samp1e. 
R.covered1.5/1.5~-1001. 
GRAVEL: Same as above: 
trace silt and very light 
gray(N8) sand:vhite (N 
9) fine silt layerat 
4.98:ca1careous:dusky 
yellovqreen (5GY 5/2) 
fine-grainedsandandsilt 
layer f tom 5.4-5.5 f : 
moderately sorted: 
unconro1idated:dry. 

5.5-8.O1-Sarnple. 
Rocovered0.0/2.5~-08. 

2.0-4.O'-S~ple. 

J 

- -  (heckd by: 

ProJoct No. 
106R)6W Hydro-Search, Inc. Page I of 2 



a -  

a 

Matorial Ooacrlotlon 

8.0-lz.5'-Sanpl.. 
~ e c o v o r o d 4 . 5 / 4 . 5 ' ~ 1 0 0 ~ .  

8.0-8.4 ' . GRAVEL: S a m  a s  
abovo : traco o i l t  and vory 
l ightgray (Ne) oandr 
poor1y.sort.d: subangular 
to oubroundd: 

\unconool idated : dry. 
I 

ARAPAHOE FORMATION 

8.4-12.5'.  CIAYSTONE: 
paloolivo(lOYR6/2)with 
dark yol lovish  orang. 
(1OYR 6 / 6 )  mottlinq: traco 
silt: th in  coarso sand 
lens. a t  9.1-9.2' : 
sliqhtlycalcaroous; 
woathorod: damp. 

12.5-11.S'-Sampl.. 
R~covorod3.0/3.0~-1008. 
CLAYSTONE: palool ivo  
(lOYR 6 / 2 )  w i t h  dark 
yollowishoranqo ( i o n  
6 /6 )mot t los : t racos i l t :  
weatherod: grades downward 
into  browniah gray (5YR , _  

4 / 1 )  claystono: damp. 

omartr ~prrsd by: T. brrphv . -  oredod by: 
I -  

'roloct No. 
IOfSWi222 Hydro-Search, Inc. Pa@? 2of  2 I 



c 
V 
W 
7 
0 a a 

8 

l f i l  I 

FILTER MATERI& 3 ' 4 2  s-d 
2.70' - 9.70' 

CEMENT portlard Tm I 
0.00' - 2.00' 

2.00' - 2.70' 
9.70' - 15.10' 

OTHER 3f8" m e  t S  

'3-76 WELL 

'UCTION SUMMARY 
ELEVATION: GROUNO LENEL 596 1 - 2 3 ' 

TOPOF CASING 5 9 6 3 . 7 7 '  

CONSIRUCTION TIME LOG: 

TASU - 
DRILL1 NO: 

COMMENTS: 

- r  

TOP of scadess  steel casing: 2 . 5 4  ' 

frrm 'ill rn 15 In' 

CONSULTING HYDROLOGI STS -GEOLOGISTS 



0 -  SHEET- of - 
CLIENT/SUBJECT W.O. NO 
TASK DESCRIPTION 

PREPAREDBY OEPT 

MATH CHECK BY OEPT DATE 
METHOO REV. BY OEPT OATE 

TASK NO. 

DATE APPROVED BY 

4y &a H /' c 



SHEET- of - 
CLIENTISUBJECT W.O. NO 
TASK DESCRIPTION : TASK NO 
PREPARED BY 

MATH CHECK BY OEPT DATE 
METHOD REV. BY OEPT DATE 

OEPT DATE APPROVED BY 

CJ E L  f. 28-  86 



a -  

0 .) n 
ti 0 ti 

, - -  
N r “.a ti 
ti 0 





+ 
- C l  

I- 
E .- 

* 

N 

0 



a e. 
T T' 

(min. ) (min. 1% 
Time T Prime 

17.00 
17.50 
18.00 
18.50 
19.00 
19.50 
20.00 
20. so 
21.00 
21.50 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
33.00 
35.00 
37.00 
39.00 
41.00 
43.00 
45.00 
47.00 
49.00 
51.00 
56.00 
59.00 
66.00 
71.00 
76.00 
81.00 
86.00 
91.00 
96.00 
101.00 . 
111.00 
121.00 

4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.50 
11.50 
12. so 
13. SO 
14.50 
15.50 
16.50 
17.50 
18. SO 
20.50 
22.50 
24.50 
26.50 
28. so 
30.50 
32.50 
34.50 
36. 50 
38.50 
43.50 
46.50 
53.50 
58.50 
63.50 
68.50 
73.50 
78. SO 
83. SO 
88.50 
98. SO 
108.50 

WELL 28-86 
Water S '  S- (SA2/2b) 
Level Rsd Dwdn b-2.41 ft. 
(ft. 1 (ft. 1 (ft.1 

8.80 
8.66 

8.61 
8.57 
8.53 
8.50 
8.47 
8.46 
8.40 
8.40 
8.35 
8.33 
8.33 
8.27 
8.26 
8.23 
8.22 
8.19 
8.17 
8.12 
8.08 
8.05 
8.02 
8.02 
8.00 
7.98 
7.97 
7.92 
7.91 

7.85 
7.80 
7.78 
7.77 
7.76 
7.7s 
7.73 
7.68 
7.66 
7.64 
7.63 

8.64 

7.87 

2.61 
2.47 
2.45 
2.42 
2.38 
2.34 
2.31 
2.28 
2.27 
2.21 
2.21 
2.16 
2.14 
2.14 
2.08 
2.07 
2.04 
2.03 
2.00 
1.98 
1.93 
1.89 
1.86 
1.83 
1.83 
1.81 
1.79 
1.78 
1.73 
1.72 
1.68 
1.66 
1.61 
1.59 
1.58 
1.57 
1.56 
1.54 
1.49 
1.47 
1.45 
1.44 

1.71 
1.66 
1.65 
1.64 
1.63 
1.61 
1.60 
1.59 
1.59 ' 

1.56 
1.56 
1.54 
1.53 
1.53 
1.51 
1.50 
1.49 
1.48 
1.47 
1.46 
1.44 
1.42 
1.40 
1.39 
1.39 
1.38 
1.37 
1.36 
1.33 
1.33 
1.31 
1.29 
1.27 
1.25 
1.25 
1.24 
1.24 
1.23 
1.20 
1.18 
1.17 
1.16 

0.58 
0.54 
0.51 
0.49 
0.47 
0.44 
0.43 
0.41 
0.39 
0.38 
0.36 
0.34 
0.32 
0.30 
0.28 
0.27 
0.26 
0.24 
0.23 
0.22 
0.21 
0.19 
0.18 
0.17 
0.16 
0.15 

0.13 
0.13 
0.12 
0.11 
0.10 
0.09 
0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.06 
0.05 
0.05 

0.14 



1 
.- I- 

T 
T i m a  

(min. )  

131.00 
141.00 
151.00 
161.00 
171.00 
181.00 
191.00 
201 00 
216.00 
231.00 

261.00 
276.00 
291.00 
306.00 
321.00 
336.00 
351.00 
381.00 

2039.00 
2397.00 

3689.00 
5159.00 
9188.00 
9588.00 

246 00 

3396.00 

T' 
T Prima 
(rin. p 
118. so 
128. SO 
138.50 
148.50 
158.50 
168. SO 
178. SO 
188.50 
203. SO 
218.50 
233. SO 
248.50 
263.50 
278. SO 
293. SO 
308.50 
323. 50 
338. SO 
368.50 
2026.50 
2384.50 
3383. SO 
3676.50 
5146.50 
9175.50 
9575.50 

10605 00 10592 e 50 

WELL 28-86 
Water 9 '  s-(SA2/2b) 
Level Rsd Drwdn b=2.41 ft. 
(it* 1 (It- 1 (it. 1 

7.61 1.42 1.14 
7.60 1.41 1.15 
7.56 1.37 1.12 
7.55 1.36 1.11 
7.52 1.33 1.10 
7.52 1.33 1.10 
7.51 1.32 1.09 
7.51 1.32 1.09 
7.48 1.29 1.07 
7.47 1.28 1.06 
7.45 1.26 1.05 
7.4s 1.26 1.0s 
7.42 1.23 1.03 
7.41 1.22 1.02 
7.39 1.20 1.01 
7.38 1.19 1.00 
7.38 1.19 1.00 
7.38 1.19 1.00 
7.37 1.18 1.00 
7.05 0.86 0.76 
6.75 0.56 0.52 
6.62 0.43 0.41 
6.56 0.37 0.35 
6.27 0.08 0.08 
6.33 0.14 0.14 
6.26 0.07 0.07 
6.30 0.11 0.11 

0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
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ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRUJHD TOP OF DEPTH UATER WATER 
vELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP EASE BELCU TOC ELEVATlON - 
2886 09/12/86 5961.23 

09/13/86 
09/15/86 
09/16/06 
09/17/06 
09/18/06 
10/13/86 
11 /26/06 
01/01 /07 
02/25/07 
03/19/07 
05/08/07 
06/03/07 
07/08/07 
08/04/87 
09/03/87 
10/21/07 
11/09/07 
12/22/07 
01/27/00 
02/29/00 
03/21/00 
oc/10/00 

5963.77 2.56 0.60 10.56 
10.67 
10.36 
10.70 
10.80 
10.63 

' 9.10 
0.51 
0.79 
7.00 
3.25 

5 . 7 3  
5.65 
7.60 
0.00 
0.90 

4.38 

0.70 
0.70 
5.80 
5.60 
5.80 
5.70 

5953.23 
5953.10 
5953.61 
5952.99 
5952.97 
5953.16 
5956. 67 
5955.26 
5956.90 
5956.77 
5960.52 
5959.39 
5958.06 
s95a.12 
5956.37 
5955. TI 
5956.87 
5955.07 
5955.07 
5957.97 
5958.17 
5957.97 
5950.07 



SATURATED THICKNESS I N  WELL # 28-86 (SP) 
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INDEX OF DATA 

Boring No.: 29-86 

Completed as well? Yes 

Data in  F i k  

x Log of Borehole 

X Well Construction Summaries - 
Well Development Summaries - 

- 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, COLORMO 1 JULY 1988 G P E N D I X  B 



Deoth Mat orld Do8crlotlon 

8.7-12.SI. CLAYSTONE: 
yellowish gray (5Y 7/2) to 
duskyyellow(SY6/4); 
silty; weathered: firm: 

ROCKY F U T S  ALUJVIUn 

O.O-2.O'-Sample. 
Recovared0.S/2.Oi-25t. 
GRAVEL: grayish brown 
(5YR3/2) toduskybrovn 
(SYR 2/21 granite and 
quartzite pebbles and 
Cobbla8; sandandsilt 
matrix:bimodalso~inp: 
subangular: 
unconso1idated:looee; 
damp. 

7.0-3.6'-Sample. 
Recoveredl.6/i.6i-fOO~. 
GRAVEL: moderate brown 
(5YR 4 / 4 )  granite and 
quartzite pebbles and 
cobbles: sandy: somesilt; 
poorly sorted: subangular; 
Well packed; damp. 

3.6-6.SI-Sample. 
Recovered0.0/3.0i-Ot. 
Cuttings. GRAVEL: light 
brovn (SYR5/6) granite 
and quartzite pebbles and 
cobb1es:unconsolidated: 
dry. 

6.S-7.S1-Sample. GRAVEL: 
light brown ( ~ Y R  614) 
granitic pebbles and 
cobbles; medium to coarse 
sand; poorlysorted: 
angu1ar:unconsolidated: 
d r y  to damp. 
7.5-12.S1-Sample. - 
Recovered 4.3/5.0'=86*. 

7.5-8.7'. CLAY: olive 
qray(5Y3/2) andgrayish 
brown (9YR2/2) : gravelly: 
some sand and silt; 
ca1icheatringers:soft: 
moist. 

ARAPAHOE FORMATION i 
tomark8 logged by: T. ?iqhy olecked by := 

106Fo6222 Hydro-Search, Inc. Page I of 2 
Droloct No. 



Mrtorlrl Doocrlptlon 

I 

12.5-17.5'-Sampla. 
Recoverad5.0/5.0'-1001. 
CLAYSTOWE: paleolive 
(lOY6/2)withdark 
yellowishorange(1OYR 
6/61 mottling: 
fine-qrainedto 
coarse-grainedsand 
stringers:occasional 
calcitein fracture8 (dark 
yellowishorangelOYR 
6/6) : S o t  sand and SO\ 
claystone: fim:moist. 

17.5-22.5'-Sample. 
Recovered2.0/5.O~~4Ot. 
SANDSTONE: dark yellowish 
orange ( l O Y R  6/6) and 
l i q h t  gray (N 7) ; silty: 
somec1ay:moist:soft. 

. .  \ \ 22.5-25.5'. Lest core. 

- 
TOTALDEPTH: 25.5' 



WELL l e a 6  

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS' ELEVATION: GROUND L M L  5 9 5 8 . 2 6 '  

,'1 

N 37610.3 E 2 2 5 8 h . l  

)RILLING SUMMARY: 
. 7 7  50' TOTAL DEPTH well: 9-77'  

8OAEHOLE DIAMETER ' * -I/" 

TOPOF CASING 3959 . 9 5 '  

CONSTRUClION TIME LOG: 

TASK - 
GRILLING : 

- 7'" -- 
-I-I- 

- I -  I - GEOPHYS LOGWNG 

tnS1ffi: 
2" s t a w  552 - 

DRILLING FLUID &ne 

FILTER PLACEMm 

t E MEPITI NG: 

CEVELCPMENT: 

OTHER: 
Ben coni te 

I 

25 

WELL DEVELOP ME NT 

35 
COMMENTS: 

M water encamtered durinn d r i l l i n g .  

ToD of stainless  steel casing: 1 . 6 9 '  
GO 

c 
V 
W 
7 
0 a a 

____ ~ 

FILTER t4ATERI&L 3242 sand 
2.50' - 9.10' 

0.00' - 2.00' 
CEMENT port- I 

OTHER 3/8" b n r o n r t e t s  
45 

~ 

2.00'- 2 . 9 '  
9.10' - 20.30' - 

v50 
~ 

CONSULTING HYDROLOG1 STS -GEOLOGISTS HYDRO- S EARCH RENO~OENVER 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

G R W N O  TOP OF DEPlH W T E R  UATER 
WELL WRFACE CASING STICK OF S I  DEPTH SURFACE 
NWBER DATE ELEVATION ELEVATION u p  BISE a E L w  TOC ECEVATIOW - 
2906 09/12/06 5950.26 

09/24/04 
09/24/86 
10/13/04 
1 1 /26/04 
01/01/07 
02/25/87 
05/19/07 
05/08/87 
06/0wa7 
o?/oa/a7 
oa/wm 
09/03/a7 
10/21/07 
11/09/87 
12/22/07 
01/27/00 
02/29/88 
03/21/00 
o u i a / a  

5959.95 1.69 0.77 -1.00 
-1.00 
- 1  .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 
0.05 
9.02 

-1.00 

-1.00 
-1.00 
-1.00 
- 1 . 0 0  
-1.00 
-1.00 
-1.00 
-1.00 

- i .ao 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
5951.10 
5950.13 
DRY 
DRY 
DRY 
OR1 
DRY 
DRY 
DRY 
DRY 
ORY 
DRY 



SATURATED THICKNESS IN WELL # 29-86 (SP) 
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INDEX OF DATA 

Boring No.: 30-86 

Completed as well? Yes 

Data in  Filc 

- 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 



LOG OF BORING NO. j0-86 
project: Lbckv Flacs P!ax 

Oat. Drlllod 9/6/86 Coordlnrto. ?! 38092.5 C 21819.6 
19 Method . btlm Scen h g e r  Qround Surfrco Elovrtlon 5956.21 

~- . o  W '  ap .Q 
/ ? - o r .  A R T I F I C I A L  PILL 

ARAPAHOE FORMATION 

2.0-4.O*-Sample. 
Recovered2.0/2.0i-100\. 
CLAYSTONE: light olive 
gray (5Y 9/2) : somedark 
yellowish orange (lOYR 
6/6) iron staining: 
slightlycalcareous: 
silty: firm:moist. 

4.0-6.0'-Sample. 
Recovered2.0/2.0i-100t. 
CLAYSTONE: light olive 
gray (5Y 5/2) : some dark 
yellovishorange (10YR 
6/6) iron staining: 
fragments of calcite: some 
light olive gray (5Y 512) 
fine-grainedsand:softto 
moderate1yfirm:moist. 

6.0-ll.O'-Sample. 
Recovered5.0/5.0i=10~~. 
CLAYSTONE: light olive 
gray ( 5Y 5/21 : some dark 
yellovishorange (1OYR 
6/6) iron stains: calcite 
con~retionat6.3~:firm: 
damp. 

ll.0-16.0~-Sampla. 
RecoveredS.0/5.0i=100\. 
C U Y S T O N E :  olivegray (5Y 
3/21 to olive brown (5Y 
4/4) : f irm: damp. 

TOTAL DE=: 16.0 * 

- 
Den trrtla 
Rea?rtanc 
t8bwr/ lnci 

20 4c 
lllr 

Other 

T 
E- 



a 

18 

20 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: € L E  .ATION: GAOUNO L N E L  595h  * ' 

T O P O F  CASING - 9 - 7  J 3 * 6,' N 38091.5 E 21819.6 

I CON!ZIRUCfION TIME LOG: DRILLING SUMMARY: 

DRILLER k v l e s  Brothers Drillins CO. 
15865 W .  5th Avenue 
Golden, CO (Dave Jarvie) 

RIG 8-57 
BlT(S] Blade b i t  

DRILLING FLUID ?h? 

T A S K  - 
O R I L L I N G :  

I/l' r 

G E O M  LOGQNG: 
CASING: 

2" stainless 

I 

CE MENTI NO: 

CEVELCPMCNT: 
WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
CaSING STRINGLS): C:CASING SsSCREEN bntonite 
0.00' 2.48' CI i 
2.48'- 14.93' SI - 

OTH€R: 

- 

STI\AT 

srn 
9/6  I200 

9/6 1630 

A L ! 6 3 5  
916 !6jO 
9/12 I010 

916 16GI I 
9/6 1625 

-- -- 

-3- 

-I- 

F I N I S H  - 

9/6  ILM I 

- -- 
9/6 !550 
5116 1700 
9/19 1030 

9/6  l6G2 
9!6 1430 

-- -- 

I 15.10' - 15.60' 



c- SHEET- of - 
CLIENT/SU WECT W.O. NO 

TASK DESCRIPTION TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

RFW lO-OS-oo3/A-S/8!3 



SHEET- of - 
CLIENT/SU BJECT W.O. NO. 

TASK DESCRIPTION TASK NO 

PREPARED BY DEPT DATE 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT 

APPROVED BY 

D A T E  



(D co 
0 
rn 
I 

Y 
c "- 
J 



a e N F 0 



9 

c 

0 

- EL- 

t 1- 

p €1- 

- Zl -  

- L L -  

- 01- 

- 6- 

- 8- . 

- L- 

- 9- 

. E- 

’ *- 



T 
Time 

(min. ) 

13.00 
13.50 
14.00 
14.50 
15.00 
15.50 
16.00 
16.50 
17.00 
17.50 
18.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 

30.00 
32.00 
34.00 
36.00 
38.00 
40.00 
42.00 
44.00 
46.00 
48.00 
53.00 
58.00 
63.00 
68.00 
73.00 
78.00 
83.00 
88.00 
93.00 
98.00 
111.00 
118.00 

28 00 

T '  
T P r i m e  
(min. ) 

0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
7.50 
8.50 
9.50 
10.50 
11.50 
12.50 
13.50 
14 50 
15.50 
17.50 
19.50 
21.50 
23.50 
25.50 
27.50 
29.50 
31.50 
33.50 
35.50 
40.50 
45.50 
50.50 
55.50 
60.50 
65.50 
70.50 
75.50 
80.50 
85.50 
98.50 
105.50 

Water 
L e v e  1 
(ft .  

14.34 
14.26 
14.15 

13.93 
13.83 
13.73 
13.63 
13.53 
13.44 
13.35 
12.95 
12.79 
12.56 
12.41 
12.28 
12.13 
12.03 
11.87 
11.76 
11.53 
11.36 
11.11 
10.88 
10.72 
10.55 
10.41 
10.20 
10.01 
9.94 
9.64 
9.44 
9.23 
9.09 
8.94 
8.83 

, 8.74 
8.64 
8.55 
8.44 
8.31 
8.20 

14 01 

WELL 30-86 
S s-(sA2/2b) 

Rsd Dmdn b=10.82 f t .  
(ft.  

10.23 
10.15 
10.04 
9.90 
9.82 
9.72 
9.62 
9.52 
9.42 
9.33 
9.24 
8.84 
8.68 
8.45 
8.30 
8.17 

7.92 
7.76 
7.65 
7.42 
7.25 
7.00 
6.77 
6.61 
6.44 
6.30 
6.09 
5.90 
5.83 
5.53 
5.33 
5.12 
4.98 
4.83 
4.72 
4.63 
4.53 
4.44 
4.33 
4.20 
4.09 

8.02 

(ft* 

5.39 
5.39 
5.38 
5.37 
5.36 
5.35 
5.34 
5.33 
5.32 
5.31 
5.29 
5.23 
5.20 
5.15 
5.12 
5.09 
5.05 
5.02 
4.98 
4.95 

4.82 
4.74 
4.65 
4.59 
4.52 
4.47 
4.38 
4.29 
4.26 
4.12 
4.02 
3.91 
3.83 
3.75 
3.69 
3.64 
3'. 58 
3.53 
3.46 
3.38 
3.32 

4.88  

1.41 
1.13 
0.97 
0.86 
0.78 
0.71 
0.66 
0.62 
0.58 
0.54 
0.51 
0.43 
0.39 
0.36 
0.34 
0.32 
0.30 
0.28 
0.27 
0.26 
0.23 
0.22 
0.20 
0.19 
0.17 
0.16 
0.15 
0.15 
0.14 
0.13 . 
0.12 
0.11 
0.10 
0.09 
0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.05 
0.05 



T 
Time 

(min. ) 

128.00 
138.00 
148.00 
158.00 
168.00 
178.00 
188.00 
198.00 
213.00 

1725.00 
5748.00 
6147.00 

T' 
T Prime 
(min. ) 

115.50 
125.50 
135.50 
145.50 
155.50 
165.50 
175.50 
185.50 
200.50 
1712.50 
5735.50 
6134.50 

WELL 30-86 
Water S s-(sA2/2b) 
Level Rsd Drwdn bml0.82 ft. 
(ft. (ft. 1 (ft. 1 
8.05 3.94 3.22 
7.96 3.85 3.17 
7.91 3.80 3.13 
7.84 3.73 3.09 
7.72 3.61 3.01 
7.60 3.49 2.93 
7.57 3.46 2.91 
7.54 3.43 2.89 
7.42 3.31 2.80 
4.78 0.67 0.65 
4.12 0.01 0.01 
4.11 0.00 0.00 

0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0 . 0 3  
0.03 
0 . 0 0  
0 . 0 0  
0 . 0 0  



I- o w 
7 
0 

Q 
a 



P 

WELL n-5-Z  AQUIFER TEST DATA WMPINO or OBSERVATION WELL 
WMPlNC or RECOVERY DATA n P E  OF W W E R  rrsT 

mnr 0 MUSURLD P a C E A  OF 2 
MOW W.L.'a MLASURED WPTH OF PUMP/AIAPIPE 
RAO./OlSr. Of/FROY PUMPIMO WELL PUMP OM: data t t m  
M U S .  POINT FOR W.L.'s PUMP OFF: 0010 ''-'f-&C limo 
ELEVATlOM OF MEAS. POIMT OURATION Of AOUIFER TEST 

4 1.lf .5+ a62 
5 /rew 5+d6I 

W 
Q 

54a 82 

HYDRO-SEARCH REMO. OEMVER CONSULTING HYDROLOGISTS-GEC 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

CRWNO TOP OF DEPTH WTER UATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE 
NUMBER DATE ELEVATION E L E V A T I W  UP BASE B E L W  lC€ ELEVATION - 
3006 09/12/86 5956.21 

09/13/06 
09/15/06 
09/16/86 
09117/06 
m/10/06 
09/19/06 
10/13/06 
11 /26/86 
01/01/07 
02/25/87 
03/23/07 
05/08/07 
06/03/87 
07/08/87 
08/04/87 
09/03/07 
09/23/87 
10/21/07 
11/09/87 
11 /1 7/07 
12/22/07 
02/01 /88 
02/29/88 
03/21/88 
06/18/88 

5957.62 1.11 11.93 12.33 
11.94 
0.67 
9.67 
0.07 
0.66 
0.14 
5.07 
6.21 
9.33 
5 .w 

- 4.58 
4.79 
5.62 

6.50 
6.10 
6.10 
6.10 
6.50 
6.50 
6.10 
5.90 
5.10 
5.00 
4.90 

5 .m 

5915.29 
5945.60 
5948.95 
5917.95 
5918.75 
5918.96 

5952.55 
5951.41 
5918.29 
5951.72 
5953.04 
5952.83 
5952.00 
5951.92 
5951.12 
5951.52 
5951.52 
5951.22 
5951.12 
5951.12 
5951.22 
5951.72 
5952.52 
5952.62 
5952.72 

5919. La 
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INDEX OF DATA 

Boring No.: 31 -86 

Completed as well? Yes 

Data in Filc 

x Log of Borehole 

X Well Construction Summaries 

- 
- 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

- 
- 

Packer Test Data and Results - 
X Water Level Data 

X Saturated Thickness Hydrographs 

- 
- 

SOLAR POND CLOSURE CHARACTERlZATION REPORT 
ROCKY FLATS P U T .  GOLDEN, COLOKUlO 1 JULY 1988 APPENDIX B 



Mrtorlrl Dorcrlotlon 

ARTIFICIAL PILL 

0-2.O'-Sampla. Racovarad 
2.0/2.0'-1001. 

grayfrh brovn (5YR 212) 
vary f ina-gralnod 
rand, rilt and graval; 
faw rootr: poorly rortad: 
angular; unconrolidatad; 

0-0.9': SILTY GRAVEL: 

dry. 

ARAPAHOE FORMATION 

0.9-2.0' : SAND: light 
gray (N 8 / 0 )  to du8ky brown 
( S Y R  3/2) modium to fina- 
grafnad: soma clayay rand; 
modarataly rorted: firm8 
apparent bedding from 
variation in clay fraction: 
altarnating layorr of rand 
and clayay rand: dark 
yellow rtaln ( 1 0 ~ ~  6 1 6 )  
incraara in rand and milt 
porcant from l.S-2.O8: 
firm: damp. . 
2.0-4.0'-Sampla. 
Recovared 1.2/2.0'-60$. 
SAND: light gray (N 8 1 0 )  
to grayirh orang. (10YR 
4/41: madlum-grainad rand, 
roma clay and 8ilt: dark 
yallovirh oranqa (10yR 6/6) 
nottlarr cakaraour rand 
from 3.0-3.S': firm; dup. 

4.0-7.0*-Sampla. 
Racovorod 3.0/3.0'-1001. 
SAND: graylrh orange 
( 1 O Y R  7/41: silty and 
clayay rand at 4.9 and 
6.2': calcaraou8 fractura 
at 6 . 8 ' ;  madium to fin.- 
grained; quartz 
prrdomlnatarr soft: danp. 

Remark8 I o d  bv: T. h n h v  



Mrtorlrl Doocrbtlon 

7.0-12.0'-Sample. 
Recovered 5 .  0/5.0 '-1001. 
SAND: grayirh orange 
( 1 0 Y R  7/41 : medium to fine 
grained: moderately clean: 
some 8ilt: slight color 
variation to pale olive 
(1OYR 6/2) W i t h  depth; 
roft: damp. 

12.0-17.0'-Sample. 
Recovered 4.O/5.Oi-80I. 

olive ( 1 O Y R  6/2) to graytat 
orange ( 1 O Y R  7/41; medium 
to fine-grained: moderatel) 
clean: 8010. silt: roft; 
damp. 

12 a 0-14 - 9' : SAND: pale 

14.9-16.5': CLAYSTONE: 
grayirh Olive (10Y 9/2) ; 
dark ymlloviah orange 
(10YR 6/6) mottler; 
occarional thin rand layer' 
at 14.8 and 1 5 . 8 ' :  rlightl~ 
calcareour; firm: damp. 

16.5-17.0': CLAYSTONE: 
dark olive gray (5Y 3 1 7 ) :  

fragment.: firm; damp. 
,silty: black wood 

17.0-22.Oi-Sampia. 
Recovered S.0/5.0~-1001. 
17.2-17.7': CLAYSTONE: 
dark olive gray (5Y 3/2): 
rilty : black wood 
fragmontr: firat dmp. 

17.7-20.0': SAND: pale 
olive (1OY 6/71: yellovimh 
orange ( 1 O Y R  6/61 mottler; 
some fine-grained rand: 
occarional sand lenrer 
0.2' thick: rilty: firm: 
dam. 

tomrrko ' baned bv: T. *rphv 



a -  - 
Eleu 
,tee - Materlal Descrlotlon 

20.0-20.9': CLAYSTOm: 
moderate yellowish brown 
(LOYR 5/41 to dark 
yellowish orange (lorn 6/61 
dark yellowish orange (1OYR 
6/6) Stain.; firm: damp. 

20.9-22.0': CLAYSTONE: 
moderata yellowish b r o w  
(1OYR 5/41 to dark 
yellowish orange (1OYR 
6/61 : dark yellowish orange 
(1OYR 6/61 stains: iron- 
atone: firm: damp. 

- 

TOTAL DEPTH: 22.0' 

sen tratlor 
Re 0% t a nc e 
:Bbws/ lncY 

20 4 0  m 



TASK - 
DRILLING:  

r 5'1 

sm?I 
MEW 
I986 
912 1100 -- 

WELL >!-9h 

WELL CONSTRUCTION SUMMARY e -  LOCATION or COOROS: ELEVATION: GROUNO L N E L  ?964 * 2 1 ' 
u 7 W '  F ?1661,3 

DRILLING SUMMARY: 
. 7 3  00' TOTAL oEPtn 'A' 1 : ! 7 . 3 2 '  ble. L1-. 

BOREHOLE DIAMETER ??' 

F I N I S H  - 
Qm 
1986 

9/2 

tlkcE 

1255 - DRILLER bVLes Brothers h i l l i n n  b. 
15865 W. 5th A v e w .  Golden. co 
Dave Jamie 
RIG %bile 0-57 
BIT(S1 T-5 

I-I- 
~~ 

GEOM maffi; L - - 

2" stainless 912 1 U 5  
CASING: C 

~ ~ ~~ 

DRILLING F L U I D  !bne 1-1- 
SURFACE C A S ~ N G ~ ' '  x 5' steel w i  lockinn; 

CdU 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSIW.LOG'- 

CASING STRINGE): C:CASING SxSCREEN 
0.00' 2.46'  - CI 

j 2.46' - 17.32' SI - - 
I 1 -  ~ 

WELL DEVELOPMENT 

- - --I_ - -- 
- - - -- - -- 

CASING: C I  2" I.D., Sch. 5 ?cpe 316 stairr 
less steeL.chreaded and flush 
iointed. 

2" I.D.. Sch. 5 Tv~e 316 stain- 
less steel,  threaded ard f lush 
iointed, 0.OW wire wao scree! 
0 . 2 5 '  velded bottan cap. 

SCREM: SI 

CENTRALIZERS T m  stUkSL%SfELel 
4 . 0 0 '  - 5 . 0 0 ' :  9.00' - 10.80' 

COMMENTS: 

?b water encamtered during drilling. 

Top of stainless steel casing: 2 .  L 6 '  

c 
V 
w 
7 
0 a a 

OTHER 318" bentonite cellets 
1.80' - 2.40' 

18.20' - 22.00' 

CONSULTING HYDROLOGISTS-GEOLOGISTS HY DRO-SEARCH RENO~OENVER 



e -  

- 

UELL 
DATE 

3106 09/12/86 
10/ 13/06 
11/09/86 
11 /26/86 
01/01/07 
02/25/01 
03/23/81 
05/W07 
06/03/07 
01/08/07 
08/04/07 
09/03/0? 
09/26/81 
10/21/07 
11/09/87 
12/22/07 
02/01/88 
02/29/88 
03/21/88 
w i a m  

ROCKY FLATS SO- PONDS 

WATER LEVEL SUMMARY 

CRQIIID TOP OF DEPTH WATER 
SURFACE CASING STICK OF S t  ' DEPTH 
ELEVATION ELEVATION UP BASE BELCU T o t  

5V64.21 5966.67 2.46 17.32 -1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .DO 
-1.00 
-1.00 
-1.00 
-1.00 
-1 .oo 
-1 .oo 
-1 .oo 
-1.00 

UATER 
SURFACE 
ELEVATION 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
ORY 
ORY 
ORY 
DRY 
DRY 
DRY 
DRY 
ORY 
DRY 
DRY 
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INDEX OF D A T A  

Boring No.: 32-86 

Completed as well? Yes 

Data in Filc 

X 

X 

- 
- 

X - 
x 
x 

Y 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrographs 

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

L 



Ma terlrl Deacrlp tion 

ARTIFICIAL FI'J. 

O-2.01-Sampla. Recoverod 
2.0/2.0'-1008. 

0-0.8 ' :  TOP SOIL: dark 
ye l lov ish  brown ( 1 O Y R  4 / 2 )  : 
unconsolidated: dry.  

ARAPAHOE FORMTION 

0 . 8 - 2 . 0  ' : SANDSTONE: l i g h t  
gray (N 7 ) :  modium t o  f ine -  
grained: mostly f ine-  
grained rand and silt:  
s l i g h t l y  calcareou8:  
massive: no apparent  
bedding: well so r t ed :  firm: 
d r y .  

2 .0 -4 .  O'-Sa2~ple. 
Recovered 2.0/2.0'-1008. 
SANDSTONE: l i g h t  gray 
(N 7 ) :  dark yellOWi8h 
orange ( 1 O Y R  6/61 8 ta ins :  
increase  i n  m i l t  content :  
so f t :  w e l l  so r t ed :  dry.  

4.0-7.01-Sample. 
Recovered 3.0,/3.0'-1001. 
SANDSTOHE: l i g h t  gray 
(N 7 )  v i t h  dark  yel lowish 
orange ( 1 O Y R  6/61 mott l ing:  
increased c l a y  and r i l t  a t  
4 . 8 '  t o  6.3': bedding  0.05'  
thick:  apparent  bedding 
from v a r i a t i o n s  i n  
staining: l e a f  imprints :  
very o l i g h t l y  calcareous 
along fractur.8: s o f t :  
damp. 

? .0~12 .0 ' -Sanp le .  
l ecoversd  5.01 5.01-iooI. 
SANDSTONE: medium l i g h t  
l ray (N 6)  t o  medium dark 
j r a y  (N 4) : f i n e  t o  v e r y  
Cine-grained: mi l ty  Vi th  
nome clay:  da rk  y e l l o v i s h  
,range (lOYR 6 / 6 )  s t a i n s :  
:layey sand l a y e r s  
rlternate v i t h  8and layer8  
1.5-0.8@ t h i c k :  s o f t :  damp. rl!l 

lemarka bogged by: T. 6 J. Berginn 

'ro Ject No. 
N6Po6222 Hydro-Search, Inc. Pap I of 7 



Meterlal Oeecrlotlon 
Depth 

LOG OF BORING NO. ::+ 
Coordlnator 3806 j, 
Qround Surface Elovrtlon :,,,kL 

Projoct:  +cky 'lacs ?!21: 

E 215LO.7 
0 at Or Illod 5! 3 iS6, 9 i22 t S k i  :25 ;8O 
8orlng Mothod . bl LOU scm &eer/K C r e  

3 6.0- 4 1.5 '-Sa np 1 e. 
Recovered 0. o/5.58=oQ, _ _ _  

- 
'en tratlor 
R e 6% t m c  4 
:Blows/ Inch 

20 4 0  
lllr 



a 

a 

a 
I - 

LS'" 
Logged 5V: T. k r p h y  6 J. E e r m  Checked by : tJ&J 

?emark8 

Project No. Y 

lu6w6222 Hydro-Search, Inc. Page 3 of 7 

'en tratlo 
Re 0?8 t 8 n c ~  
W w a /  inc t 

20 40 
lrll 



e -  

@ 

- 

1 1 1 

Remarks Lo& bv: T. Y.mhv b J. B e r m  

'en t r r  t lor P e 0% tan c e 
B b w d  Incti 

20 4 0  m 



_- 

I I I  

I I I  

4 / I  

- 95 3 

m 

~ 

Meterlrl Descrlotlon 

8 3.0-87.O'-SampIe. 
Racovarad 3.0/4.oi=?S8. 
RQ(Pl.4/3.0'-478. 
CLAYSTONE: o l i v e  gray  (SY 
3/21 : common moderata 
ye l lowish  brown ( i o n  514) 
mott le8  and 8 i l t s t o n m  
nodulas: well sorted: 
con8ol idated:  homogenou8: 
moi8t. 

87.0-92 .O'-Sampla. 
Recovered 3.8/5.0'=?68. 
RQD-0.0/3.8'=08. 
CLAYSTONE: o l i v e  gray  (SY 
3/21; intarbedded gray (N 
7)  sandy and s i l t y  clay: 
very f ina-grained:  wall 
ror ted :  consol idated:  
n i c e l y  laminatad 0.7'thick: 
m 0 i . t .  

9 2.0-97.0 '-Samp 1 a. 
Recovered. 2 /  5.0'-648. 
RQD-2.9/ 3.2 '-9 18. SILTY 
SANDSTONE: l i g h t  gray 
(N 7) intarbedded w i t h  
o l i v a  gray (SY 3/2) s i l t y  
c lay :  vary f ina-grainad: 
vary wall s o r t a d :  roundad: 
con8olidated: dry. 

97.0- 10  3.0 '-Samp 1 a. 
Rocovared 3.6/6.0'=608. 
RQD-1.3/3.6-368. 
CUYSTOHE: olive gray (SY 
3/21 clay and s i l t y  clay: 
vary fina-grained: l i t t l e  
rand: ?aw mociarate 
yallow-sh brown m o t t l e s  
(10YR 5/41; vary well 
uortad: con8olidatad: 
r l i g h t l y  damp. 

'en trrtlo 
4 e s?ot anc 1 

B b w U  Inct 
20  40 m 

b m a r k r  

Project No. 4 

lagged by: T. h r p h y  6 J. B e r m  

lu6Fo6222 Hydro-Search. Inc. Page 5 of 7 1 I 



10 3.0- LO 7.0 '-Sample. 
Recovered 2 .3/4.01-588. 
RQD-0 . O/ 2.3 '- 0 8. 
CUYSTONE:  olive gray (5Y 
3/21 clay and milty clay: 
rome very Sine-grained 
sand: very v.11 rorted: 
rounded: rlightly damp. 

10 7.0- 1 12.0 I-Samp 1 e. 
Recoverad 2.3/5.01-468. 
RQDrl.l/2.3 ' -488 .  
C U Y S T O N E :  olive gray ( 5 Y  
3/21 clay and ailty clay: 
very wall aorted: 
consolidated: slightly 
damp. 

11 2.0- 1 17.0 I- Sa mp 1 e . 
Recovered 4 .2/5.0'-838. 

115.2': CUYSTOHE:  olive 
gray (5Y 3/21 clay and 
silty clay: abundant 
yellovieh brawn ( 1 0 Y R  5 / 4 )  
pebble and gravel-sited 
nodules: angular: 
moderately sorted: dry. 
115.2 -117': SAND: light 
gray ( N  7/01; very fine- 
grained: gradational 
contact: vary vell sorted: 
rounded: consolidated: dry. 

117.0- 12 2.01-Sample. 
Recovered 2 .2/5.0'-448. 

SAND: liqht gray (N 7/01: 
very fine-grained and rilty 
rand: very vell sorted: 
rounded: consolidated: 
lover 1.0' become8 
laminated with alternating 
layera OS olive gray (5Y 
3/71 clay and gray (N 7) 
very fin.-grained sand: 

RQD-2.8/ 4.2'=67 8 .  112.8- 

RQb0.5/2.2'-238. 

- - -  



b 

Material Oorcrlotlon 

12 7.0- 13 2.0 I-S amp1 a. 
Recovered 2 .0 /5 .0 ' -40# .  

CLAYSTONE: o l i v e  gray ( 5 Y  
RQm0.8/2.0'-40%. 

TOTAL DEPTH: 135.0' 

lemarks bogged by: T. ?typhv 6 J. % r m  

- 
seen t r t i a  Re 8%\ a n c 
B b w W  lnci 

20  4c 
lllr 

1111 
. .  =-  - -  

'reject No. 
106m222 Hydro-Search, Inc. Page 7 of 7 



DRILLING SUMMARY: 

TOTAL DEPTH well : 125.50' b l e :  135.00' 
~ O R E ~ O L E  DIAMETER 0.00' - 27.00': 72'' 
27.00' - 135.00': 5 518'' 

DRILLER Bovles Brothers Drillina Co. 
15865 w. 5th Avenue. corn. co 

RIG 0.00'-27.00' &bile 8 5 7 :  27.00'-135.00 

(Dave Jarvie, Robert Roach) 

- - -- - - -- 
CASING: C I  5'' I . D .  steel surface casinn 

c2 2" I .D.  Sch. 5 tvpe 316 stain- 
less steel, threaded and flush 
iointed. 

~~ 

SCREP(: SI  2" I .D.  Sch. 5 tw 316 stain- 
less steel, threaded ami f lush 
jointed, 0.0 I0"wire wrap screen, 
0.25' welded bottan w. 

CENTRALIZERS -?bne, 

FILTER UATERIIL 32+2 Silica S Q d  

CEMENT P O f l l a I ' d  I 
112.00' - l l4.00'  

0.00' - 112.00' 

112.00' - 114.00' 
126.00' - 135.00' 

OTHER 3/8" bentonite e l l e t s  

UCTION SI JMM ARY 
ELEVATION: GROUNO LEVEL jg4' * '' ' 

TOP Of  CASING 5966 .94  ' 

CONSTRUCTION TIME LOG: 

TASK - 
DRILLING: 

r - - 
Reaninn 

GEOPmS UXiQNG: 
CASING: 

5'' steel 
2" stainless 

START 

RmmE 
I986 

9/31030 
9/23 lboo 
9/27 loo0 - - 

'-- 

913 IUS 
9/29 0920 

9 I29 
CNELCPMmT: 

CE M ENTl NO: 

DTHER: 

m r  t e s b g  

R x E  
1986 
9/3 
9/25 
9/27 - - 
9/3 
9/29 

9 I29 
9/29 
- - 
11/7 

9/29 - 
912L 
9/27 
9!3 
- - 

WELL 0 EVE LOP M E NT 
See Well b e l o p n t  %eet. 

COMMENTS: 

!k water enccuntered during dril l i is .  
I 

roo of stainless steel casine: 2.M' 
, 
1 

I 

HYDRO-SEARCH RENOODENVER CONSULTING HYOROLOGI STS -GEOLOGISTS 
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SHEET- of - 
CLlENTlSUBJECT W.O. NO. 

TASK DESCRIPTION . TASK NO. 

PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

32-86 



c SHEET- of - 
CLIENTISUBJECT W.O. NO 

TASK DESCRIPTION ' TASK NO 
PREPARED BY DEPT DATE 
MATH CHECK BY DEPT DATE 
METHOD REV. BY DEPT DATE 

APPROVED BY 

# E L I  32-gbd 



-r 
W 

ti 
% 

\ 
l l  

Residual Drawdown ( f t . )  

J 



0 

0 
0 

O 

N 
b 

0 

P 
0 

O 

0, 
b 

0 
0 
0 

? 
4 

0 

? 
d 

N 

? 
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P 

Residuai Drawdown ( f t . )  

? 
d 

0 



0 

w 
N 

N 

Water Depth Below Ground Level (ft,) 



T 
T i m e  
(min. ) 

66.00 
67.00 
67.50 
68.00 
68.50 
69.00 
69.50 
70.00 
70.50 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
77.00 
78.00 
79.00 
80.00 
81.00 
83.00 
85.00 
87.00 
89.00 
91.00 
93.00 
95.00 
97.00 
99.00 
101.00 
106.00 
111.00 
116.00 
121.00 
126.00 
131.00 
136.00 
141.00 
146.00 
151.00 
161.00 
171.00 

WELL 32-86 
T'  

T P r i m e  
( m i n .  ) 

1.50 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.50 
8.50 
9.50 
10.50 
11.50 
12.50 
13.50 
14.50 
15.50 
16.50 
18.50 
20.50 
22.50 
24.50 
26.50 
28.50 
30.50 
32.50 
34.50 
36.50 
41.50 
46.50 
51.50 
56.50 
61.50 
66.50 
71.50 
76.50 
81.50 
86.50 
96.50 
106.50 

Water S' 
Level Rsd Drwdn 
(ft. 1 

126.13 
125.75 
125.60 
125.58 
125.56 
125.46 
125.36 
125.35 
125.25 
125.20 
125.08 
124.96 
124.84 
124.77 
124.67 
124.57 
124.50 
124.41 
124.31 
124.28 
124.08 
123.96 
123.86 
123.79 
123.68 
123.61 
123.53 
123.46 
123.41 
123.37 
123.24 
123.18 
123.08 
122.99 
122.94 
122.86 
122.79 
122.75 
122.68 
122.62 
122.50 
122.45 

(et. 1 

18.08 
17.70 
17.55 
17.53 
17.51 
17.41 
17.31 
17.30 
17.20 
17.15 
17.03 
16.91 
16.79 
16.72 
16.62 
16.52 
16.45 
16.36 
16.26 
16.23 
16.03 
15.91 
15.81 
15.74 
15.63 
15.56 
15.48 
15.41 
15.36 
15.32 
15.19 
15.13 
15.03 
14.94 
14.89 
14.81 
14.74 
14.70 
14.63 
14.57 
14.45 
14.40 

1.64 
1.43 
1.35 
1.29 
1.23 
1.19 
1.14 
1.10 
1.07 
1.04 
0.98 
0.93 
0.89 
0.85 
0.82 
0.79 
0.76 
0.74 
0.71 
0.69 
0.65 
0.62 
0.59 
0.56 
0.54 
0.51 
0.49 
0.47 
0.46 
0.44 
0.41 
0.38 
0.35 
0.33 

0.29 
0.28 
0.27 
0.25 
0.24 
0.22 
0.21 

0.31 



7- 

T 
Time 

(min . )  

181.00 
191.00 
201.00 
211.00 
221.00 
232.50 
241.00 
251.00 
266.00 
281.00 

1425.00 
1789.00 
2814.00 
3199.00 

T '  
T P r i m e  
(min. ) 

116.50 
126.50 
136.50 
146.50 
156.50 
168.00 
176.50 
186.50 
201.50 
216.50 
1360.50 
1724.50 
2749.50 
3134.50 

WELL 32-86 
Water s' 
Level Rsd Drwdn 
(ft.) (ft.) 

122.39 14.34 
122.29 14.24 
122.21 14.16 
122.12 14.07 
122.06 14.01 
121.98 13.93 
121.92 13.87 
121.86 13.81 
121.75 13.70 
121.65 13.60 
116.77 8.72 
115.06 7.01 
111.26 3.21 
109.70 1.65 

0.19 
0.18 
0.17 
0.16 
0.15 
0.14 
0.14 
0.13 
0.12 
0.11 
0.02 
0.02 
0.01 
0.01 
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PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  45 .20  - 55.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) : 63.88 

Q L 
W(--) 

2 ( P I )  (L) (HI  R 
K a ---------_-- 

1ST P1/3 TEST 
Q = INJECTION RATE = .00106954 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD a DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 50.20  + 6 . 2 0  + 3.50  * 2 . 3 1  = 64.49  

R = BOREHOLE RADIUS = 16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000110 FT/MIN 
K = .00000056 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00180062 (FEET3/MIN) 
L - LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 5 0 . 2 0  + 6.20  + 8 . 0 0  2 . 3 1  = 7 4 . 8 8  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000159 FT/MIN 
K = .00000081 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00027077 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 50.20 + 6.20  + 3.00 * 2.31 = 6 3 . 3 3  

R = BOREHOLE R A D I U S  = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = ,00000028 FT/MIN 
K = .00000014 CM/SEC 



PACKER TEST ANAL'L S I S  

ROCKY FLATS PLANT J O B  NO. 106P06222  
WELL NO. 32-86 

DATE TESTED: 9 / 2 6 / 8 6  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  5 5 . 2 0  - 6 5 . 2 0  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  6 3 . 8 8  

Q L 
W(--) 

2 ( P I )  (L) (H) R 
K = ------------ 

1ST P1 /3  TEST 
Q = INJECTION RATE = . 0 0 0 6 2 2 7 7  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 0 0  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT I I 

+ GAGE PRESSURE ( I N  FEET) 
= 6 0 . 2 0  + 6 . 2 0  + 3 . 5 0  * 2 . 3 1  = 7 4 . 4 8  

I 

R = BOREHOLE R A D I U S  = 16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 5 5  FT/MIN 
K = . 0 0 0 0 0 0 2 8  CM/SEC 

P2 /3  TEST 
Q = INJECTION RATE = . 0 0 0 1 6 2 4 6  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 0 . 2 0  + 6 .20  + 1 0 . 5 0  * 2 . 3 1  = 9 0  

R = BOREHOLE RADIUS = .16 FEET 
6 5  

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 1 2  FT/MIN 
K = . 0 0 0 0 0 0 0 6  CM/SEC 

Z N D  P1 /3  TEST 
TEST ABORTED 



0 -  PACKER TEST ANALYSIS 

ROCXY FLATS PLANT JOB NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J.  BERGMAN 
TEST INTERVAL (FEET BELOW G.S . ) :  65.20 - 75.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  63.88 

Q L 
LN (--I 

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .00104246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL- 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 3.00 * 2.31 = 

R = BOREHOLE RADIUS = .16 FEET 
77.01 

K = HYDRAULIC CONDUCTIVITY = .00000090 F T / M I N  
K = .00000046 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00188185 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.00  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 63.88 + 6.20 + 12.80 * 2.31 = 99 

R = BOREHOLE RADIUS = .16 FEET 
65 

K = HYDRAULIC CONDUCTIVITY =I .00000125 FT/MIN 
K = .00000064 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00041969 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 2.00 2.31 = 7 4 . 7 0  

R - BOREHOLE kADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000037 F T / M I N  
K = .00000019 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 32-86 

ROCKY FLATS PLANT J O B  NO. 106PO6222 
DATE TESTED: 9/26/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  75.20 - 85.20 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . )  : 63.88  

Q L 
LN(--) 

2 ( P I )  (L)  (HI  R 
K = -------_---_ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00018954 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 0 0  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

.16 FEET 
63.88 + 6.20 + 3.00 * 2 . 3 1  = 7 7 . 0 1  

R = BOREHOLE RADIUS = 

K = HYDRAULIC CONDUCTIVITY = .00000016 FT/MIN 
K = .00000008 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00115077 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88  + 6.20 + 15.50 * 2 . 3 1  = 105.89 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000072 FT/MIN 
K = .00000037 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

10.00  FEET - 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 2.50 * 2.31  = 7 5 . 8 6  

R = BOREHOLE RADIUS = .16 FEET 

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



.. - PACKER T E S T  ANALYSIS 
WELL NO. 32-86 

ROCXY F L A T S  PLANT J O B  NO. 106P06222 
DATE TESTED:  9/26/86 BY: J. BERGMAN 

TEST INTERVAL ( F E E T  BELOW G.S.): 85.20 - 95.20 
MATERIAL TESTED:  ARAPAHOE CLAYSTONE 

DEPTH T O  WATER ( F E E T  BELOW G . S .  ) : 63.88 

a 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00035200 ( F E E T 3 / M I N )  
L = LENGTH O F  T E S T  INTERVAL = 10.00 FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE H E I G H T  

+ GAGE PRESSURE ( I N  F E E T )  
= 63.88 + 6.20 + 3.00 2.31 = 77.01 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000030 FT/MIN 
K = .00000015 CM/SEC 

P2/3 TEST 
Q = I N J E C T I O N  RATE = .00024369 ( F E E T 3 / M I N )  
L * LENGTH OF T E S T  INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD =I DEPTH TO WATER + GAGE HEIGHT 

10.00 FEET 

+ GAGE PRESSURE ( I N  FEET] ~ _ -_ 
= 63.88 + 6.20 + 17.40 * 2.31 = 110.50 

R = BOREHOLE RADIUS = .16 F E E T  

K = HYDRAULIC CONDUCTIVITY = .00000015 FT/MIN 
K = .00000007 CM/SEC 

2ND P1/3 T E S T  
Q = I N J E C T I O N  RATE = .00013539 ( F E E T 3 / M I N )  
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

10.00 F E E T  - 

+ GAGE PRESSURE ( I N  F E E T )  

R =  

K =  

~- - 

= 63.88 + 6.20 + 2.00 * 2.31 = 74.70 
BOREHOLE RADIUS = .16 F E E T  

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



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9/26/86 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 95.20 - 105.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  63.88 

Q L 
LN ( -1 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .00085293 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 3.00 * 2 . 3 1  = 77 

R = BOREHOLE R A D I U S  = 16 FEET 
01 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 7 3  FT/MIN 
K = .00000037 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00140800 (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) 
= 63.88 + 6.20 + 20.00 * 2.31 = 116.28 

R = BOREHOLE RADIUS = e 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000080 FT/MIN 
K = .00000041 CM/SEC 

2ND P1/3 TEST 
Q - INJECTION RATE = .00014892 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.00 FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 3 . 0 0  * 2.31 = 7 7 . 0 1  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000013  FT/MIN 
K = .00000007 CM/SEC 

I. 



0 -  PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 32-86 

DATE TESTED: 9 /26/86  BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  95.20 - 105.92  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . )  : 63.88 

Q L 
LN(--) 

2 ( P I )  (L)  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00085293 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.72 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 3.00 * 2 . 3 1  = 7 7 . 0 1  

R = BOREHOLE R A D I U S  = .16  FEET 

K =I HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN 
K = .00000035 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00140800 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 1 0 . 7 2  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = .16  FEET 
zm 6 3 . 8 8  + 6.20 + 20.00 2 . 3 1 s  116.28 

K = HYDRAULIC CONDUCTIVITY = .00000076 FT/MIN 
K = .00000039 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00014892 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.72 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20  + 3.00  * 2 . 3 1  = 77.01  

R = BOREHOLE RADIUS = .16 FEET 

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



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT J O B  NO. 106P06222 
WELL NO. 32-86 

DATE TESTED : 9/ 2 6/ 8 6 BY: J. BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  105.20 - 115.20  

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 63.88 

Q L 
LN(--) 

2 ( P I )  (L) (HI  R 
K a -------_-___ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00013539 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20  + 3.00 2 .31  = 7 7 . 0 1  

R = BOREHOLE RADIUS = .16 FEET 

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

P2/3 TEST 
Q = INJECTION RATE = .00163816 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10 .00  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 22.00 2 .31  = 120.90  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000090 FT/MIN 
K = .00000046 CM/SEC 

77.01 

2ND P1/3 TEST 
Q = INJECTION RATE = .00029785 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10 .00  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD - DEPTH TO WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 3.00 * 2 . 3 1  = 

R BOREHOLE R A D I U S  = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000026 FT/MIN 
K = .00000013 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 32-86 

ROCKY FLATS PLANT J O B  NO. 106P06222 
DATE TESTED: 9/26/86 BY: J. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  116.08 - 126.08 
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  63 .88  

Q L 
U(--) 

2 ( P I )  (L)  (HI  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00086646 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 1 0 . 0 0  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 3.00 * 2 . 3 1  = 

R = BOREHOLE RADIUS = .16  FEET 
7 7 . 0 1  

K = HYDRAULIC CONDUCTIVITY = .00000074 FT/MIN 
K = .00000038 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE =I .00174647 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.00  FEET 
TEST INTERVAL IS BELOW.WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20 + 24.00 2.31 = 1 2 5 . 5 2  

R = BOREHOLE RADIUS = . 1 6  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000092 FT/MIN 
K = .00000047 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00050092 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 63.88 + 6.20  + 3.00 2 . 3 1  = 7 7 . 0 1  

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = 

1 0 . 0 0  FEET - 

,00000043 FT/MIN 
K = .00000022 CM/SEC 



UELL 
wUneER DATE 

3286 09/22/86 
09/22/06 
10/13/86 
10/17/86 
10/21/86 
10/20/86 
11/04/86 
11/05/06 
11/06/86 
11/07/86 
11/26/86 
01/01/87 
02/25/87 
03/23/07 
03/26/07 
05/08/87 
06/03/87 
07/08/01 
08/04/07 
09/03/87 
10/21/07 
11/09/87 
1 1 / 17/07 
12/22/87 
02/01/00 
02/29/88 
03/21/88 
W/18/88 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRCUNO TOP O f  DEPTH UITER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE BELCU TOC 

5964.46 5966.96 2.50 125.50 54.00 
56.00 
66.34 
105.5 
101 .s 
09.67 
09.20 
1j2.6 
119.8 
115.9 
R.32 
54.92 
53.n 
53.33 
110.0 
64.33 
55.74 
62.10 
57.00 
56.40 
58.30 
56. 40 
56.40 
56.10 
56.80 
54.00 
54-70 
57.20 

WATER 
SURFACE 
ELEVATION 

591 2.96 
591 2.96 
5900.62 
5863.66 
5865. 44 
5877.29 
58T7.76 
5854.36 
5a7.19 
5851.07 
5894.64 
5912 .OL 
5913.19 
5913.63 
5856.96 
5902.63 
5911.22 
5886.86 
5909.96 
59l2.56 
5908.66 
5912.56 
591 2.56 
5912.86 
5912.16 
5912.96 
591 2.26 
5909.76 
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INDEX OF D A T A  
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Boring No.: 33-86 

Completed as well? Yes 

Data in F& 

X - 
X - 

X - 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydrographs 

- 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT. GOLDEN. COLOIUDO 1 JULY 1988 APPENDIX B 



0-4.8 ' -Suplo. 
Rocovorod 3.1/4.8@= 6%. 
GRAVEL: light olivo gray 
(SY S/2)to olivo gray (SY 
3/21: C1ay.y silt and sand 
matrix: quartzit. pabblos; 
poorly sortod; subangular: 
crumblo8: dry.' 

4.8-6.8'-S-p10. 
Rocovorod 2. 0/2.0@=1001. 
GRAVEL: light olivo gray 
(SY S / 2 ) ;  clayoy sand 
matrix: quartzit. cobbl.8 
and gravol clasts1 angular 
to subangular: modorato 
aorting; looso; dry. 

- I  

IT olivo gray (SY 3 /2 )  to 
groonish gray (SGY 6/1) 
and dark yollovish orang. 
(1oYR 6/61 stains: voll 
sorted: conrolidatod; 1 I I fr8cturodt firm1 damp. 

Remrrkr beaned bv: T. krd-iv - -  r ,  

Project No. 
' 106Po6222 Hydro-Search, Inc. Page I o f 2  



Matorlal Dooorbtkn 

11.8-16.8~-Sarple. 
Recovered 5.0/S.0i-1001. 
RQD 5.0/5.0'=1001. 
CLAYSTONE: grayish yellov 
groen (SGY 1 / 2 1  to grayish 
o l ive  green (5GY 3/2) vith 
olive gray (5Y 3/2) to 
groenish gray (SGY 6/1) 
and dark yellovish orange 
(1OYR 6/61 ataina: vel1 
rorted; consolidated; 
Cr8cturedr firnt damp.. 

TOTAL DGPTH: 16.8' i 
Qledced by: 

Projoot No. 
106H36222 Hydro-Search, Inc. pasle 2of 2 



0 -  
WELL 3 3 4 6  I 

UCTION SUMMARY 

2.50' - 7 . 5 0 '  

0.00' - 2.00' 

2.00' - 2.50' 
7 . 5 0 '  - 16.40' 

CEMENT TvDe I 

OTHER 3/8" bentonite cellets 

ELEVATION: GROUND L M L  59&9 * 
TOPOF CASING 5950.  

28 '  
70' 

CONSFfUCTlON TIME LOG: 

TASK - 
DRILLING: 
p" r 

s 

~ 

G E O W S  LoOGlffi 

CASING: 

FILTER PLACEMEHI 

CE MENTI NO: 
CNELCPMENT: 

OTHER: 
Bentonite 

--1--1--1-. ---- 
9/10 1302 9/10 I305 
9/10 1331 9/10 1335 
9/12 15N 1530 9/12 

9/10 1305 9/10 1310 
1250 9/10 9/10 1255 

---- 
---- ---- ---- 

WELL DEVELOPMENT 

See Well ilevelounxx S u m a n  Shear. 

ZOMMENTS: 

drillinn. 

TOD or casine: 1 . 4 2 '  - .  

~~~ 

Cave fran TD to 16.40' 

- 20 HY 0 RO-S EA RCH RENO~OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 

, 



0 -  
UELL 
NUMBER DATE - 
5386 09/12/06 

10/13/86 
1 1 /26/86 
01/01/07 
02/25/07 
03/26/07 
05/08/07 
06/03/07 
07/08/07 
08/04/01 
09/03/07 
09/26/07 
10/21/07 
11/09/07 
12/01/07 
12/21/07 
01/11/88 
02/29/00 
03/21/00 
oc/10/00 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRWYO TOP OF DEPTH YATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE EELOU TOC 

5969.28 s9so .m 1.42 7.34 -1.00 
-1.00 
- 1  .oo 
-1.00 
- 1  .oo 
- 1  .oo 
- 1 .oo 
-1.00 
-1.00 
- 1 . 0 0  
-1.00 
-1.00 
-1.00 
- 1  .oo 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 

UATER 
SURFACE 
ELEVAT I ON 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 



1 
I .  , 

INDEX OF DATA 

Boring No.: 34-86 

Completed as well? Yes 

Data in Filc 

Log of Borehole - 
X W C I I  Construction Summaries - 

Well Development Summaries 

X Hydraulic Conductivity Test Data 

- 
- 

and Results 

X 

x Water Level Data 

Packer Test Data and Results - 
- 

Saturated Thickness Hydrographs - 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT. GOLDEN, C O L O W O  1 JULY 1 9 a  APPENDIX B 



c 

VALLZY FILL 

0-1.3'-S~l.. Recave- 
1.3/1.3 '-1008* CLAY: 
grayish olive (1OY 4/2) 
to light olive gray 
(SY 5/21 silty clay; 

lOYR 6 / 2 ) :  vhite 
r grains along vith 

est poorly sortmdt 
lar; fav roots; dry. 

t8 and granite 

7.0-12.O'-S~ple. 
ReCW8t.d 2. S/5 . 0 -508. 
CLAYSTOHE: olive gray 
(5Y 4/1): trace silt and 
sand; gravel lens. at 8 . 6 ' ;  
grade8 dovnward into light 
olive gray (5Y  5/2)  clay; 
large subroundmd cobble at 
bottom: soft: sticky; damp 

12.0-17.O'-S~ple. 
Racoverad 2.7/5.0'-548. 

12.0-16.1'. GRA-8 light 
olive gray (SY 5/21 vith 
abundant pink granite and 
quartzite; poorly rortmd: 
angular to subangular; 8-0 
sand; trace clay: vet. 

ARAPAHOE P O W T I O N  



a -  
~- 

Probet: Rocky Flats Plant LOG OF BORING NO. u-86 

0.10 Ortlkd 8/20106, 8/26/86, 8/28/86 Coordinator N 37171 .4  E 23088.4 

Matorlal Doocrlotlon 

,7.0-22.8 ' -Suplo .  
!ocovorod 4.8/4.8v-1008. 
!LAYSTONE: light olivo 
pay (5Y 5/2) clay w i t h  
1-0 milt: dark yollovirh 
mango (10- 6 / 6 )  BOtth81 
f.11 80rtmdl fimr b w .  

I2 8-27 8 '-9-10. 
tocwored 5.0/5.0~-1008. 
:LAYSTONE: light olivo 
vay (5Y 5/2): 8-0 silt; 
10mo dark yollovirh orang. 
[lorn 6 / 6 )  mOtt1.8; w.11 
1ort.d; firm; darp. 

27.8-32.8'-SaBpl.. 
Racwormd 5 . 0 / 5 .  ol-lOol. 
CLAYSTONE: light oliva 
gray (5Y 5/21 and medium 
gray (N 5 ) :  1iPronfto rtainr 

(1OYR 6 / 6 )  abundant; black 
uood fragmonta common; 
traco silt and rand; iron 
rtain along fracturomt voll  
8 O r t . d :  f k a t  damp. 

dark yOllWi8h orang. 

32.8-37.8'-SaDpl.. 
Rocworod 5.0/5.01=1008. 
CLAYSTONE: olfvo gray 
(5Y 3/21 vith minor dark 
yol lwirh orang. (1OYR 6/61 
limonite .+ah8 8 black W o o d  
fragnontr c o m n t  traco 
8ilt and rand; V e l 1  Sort&; 
rim; dup. 

38.0-43.8'-laBpl.. 
Rocovored 5.8/5.8 '-1008, 
CLAYSTONE: dark gray 
(N 3); milty with traco of 
Po0 rtringorr; romo 
charcoal vood fragment.; 
woll 8ort.d: con8olidatodr 
d u p e  

Remark8 Lo& bv: T. Nmhv 6 L. Pivonka 

106R36222 I Hydro-Search, Inc. I Page 20f 6 
Project No. 



43.8-1S.O'-Sugl.. 
Rocovorod 1.2/1.2'~1008. 
SANDSTONE: dark gray 
(N 3 ) ;  clay-rich: groonish 
gray (SCY 6/11 clay: 
voll sortad; consolidatad; 

45.0-48.0'-Sampl.. 
Rocworod 3.0/3.0*-1008. 
SANDSTONE: aodium gray 
(N 5) laminatod aandstono 
0. 5" thick w i t h  dark gray 
(N 3 )  clay8tono intorbods 
0.1" thick: 8-0 OF tho 
thickor lamina. contain 
coal matorial: vory light 
gray (N 8)  sandy clasts 
within tho lowor 1.SI: 
v.11 8Ort.d; consolidated! 

48.0-~2.3'-Sug1.. 
Rocworod 0.2/4.3*-58. 

gray (N 6): milty: 
laminatod: voll 80rfOdt 
consolidatad: damp. 

52.3-S3.4*-Bupl.. 
Rocworod l.l/l.l*-lOO~. 
SANDSTONE: modium light 
gray (N 6); 8flty: 
laminatod! woll 8ortad; 
coruolidatod; d u g .  

SANDSTONE: m m l i u m  light 

53.4-s4.4 ' - B u g l o .  
Reavorod l.O/l.O*-1008. 
SAHD~TONZ: m d i u m  gray 
(N S ) :  laminatad: voll 
cuuttod with calcium 
carbonator con8olidatodr 

9omrrka Logged by: T. k q h y  6 L. Piwnka CheckEd 

Project No. 
106w6222 Hydro-Search, Inc. P a g e 3 o f 6  



54.4-5S.S1-8~1@. 
ReC0V.r.d 1.2/1.2'~1008. 
SANDSTONE: medium gray 

c u m t e d  with calcium 
carbonate; conaolidatdt 

(N 5 ) ;  lmiMt.dt Well 

55.6-59.3'-S-le. 
Recovered 3.7/3.78-1008. 
CLAYSTONE: dark gray 
(N 3 ) ;  variable Quantiti.8 
of 8ilt and .and; abundant 
clay; COn8Olidatedt veil 
a0rt.d; firpr; aoiat. 

59-3-62 S'-Swle. 
Recovered 3.2/3.2*-1008. 
CLAYSTONE: dark gray 

(N 7) mottling; fim; 
con8olid~tedr well ior tedt  

(N 3); 8iltyt light gray 

62.5-64.S1-S~l~. 
Recovered 2.0/2.01-1008. 
sAHOSTONE: light gray 
(N 7) clay laminated 
8and8ton.r gradational 
contact; vel1 80e8dr 
con8olidated; m0i.t. 

64.S-69.3'-9mp1.. 
Recovered 4.8/4.a '-1008. 
SANDSTONE: light gray 
(N 7)  and medium light 
gray (N 6) 8ilty mandatone 
w i t h  trace of wood 

increme8 with depth; 
COn8Olfdat.d; well 8ort.d; 

fO88iht rand COntmt 

69.3-71.O1-S~p1e. 
Racovered 1.7/1.7'~1008. 
CUYSTOHC: mmdium gray 
(N 5 )  8ilty and fine- 
grained randy clay8tonet 
Wall 8 0 r t . d t  fim; u p .  

Om8rkr b@ by: T. k q h y  6 L. Pivonka 

'roloct No. 
106p06222 Hydro-Search, Inc. P w  4 of 6 



7 1.0-74.3 '-9arph. 
R8cover.d 3.3/3.3'-1008. 
CLAYSTONE: dark gray 
(N 3): blmky tUIfur8; 
vell 8ort.d; firm; dug. 

74.3-75.3'-Sarpl.. 
Recoverad 0.6/1.0'-608. 
CLAYSTONE: dark gray 
(N 3) I grayiah orange 

8ort.d; conao1idat.d; dams 
(10YR 7/4) EOttl88; Vel1 

75.3-78.5 -S.mpl.. 
Recover8d 3.2/3.2'-1008. 
SANDSTONE: medium gray 
(N 5) silty 8andmtone: w.1: 
80rt.d: con8olidated: damp 

78.5-83.5'-9-1.. 
Recovered 5 . 0 / 5 . ~ ' ~ ~ ~ 0 8 .  
CLAYSTONE: medium dark 
gray (N 4 ) :  blocky texture, 
well sortad: con8olidated; 
d-p 

83.5-86.0'4a~Ple. 
Recoverd 2.5/2.5'-1008. 
CLAYSTONE: m e d i u m  dark 
gray (N 4); blocky texture; 
trace of pale yallovi8h 
orang. (1OYR 8/61 nodulem: 
well 8ort.d; con8olidated: 
damp. 

86.0-86.6'-S8~ple. 
Recovered 0.6/0.6'-1001. 
CUYSTONE: medium dark 
gray (N 4 ) ;  blocky t.YtUr.t 
traca of pale yOllWi8h 
orang. ( 1 O Y R  8/61 nodulem: 
well aorted; con8olidat.d; 
darp. 

86.649.0'-Smpl.. 
Recovered 2.4/2.4'-1008. 
CUYSTONE: greeni8h gray 
(SGY 611) 8ilty 8and8ton. 
w i t h  clay laminae; vell 
80r t - t  COrUOli&t.d, dup. 

Remark8 Logxed by: T. Ellrphy 6 L. PiMnka . _  Checked by: - -  

Project No. 
IMP06222 Hydro-Search, Inc. Page 5of 6 



4 

Romrrkr bawd by: 

Matorial 8orcrbtlon 

9 6 ~ 0 - 1 0 0 ~ 0 ' - 9 ~ p l ~ ~  
Racovared 4.0/4.01-1008. 
CLAYSTONE: madiun dark - 
gray (N 4 ) ;  gradational 
contact; 80ma vary fina- 
grainad rand; vall rortad, 
con8olidatad: damp. 

TOTAL DEprB: 100.0' 

- 

bcky Flats Plmt LOG OF BORING NO. 34-86 
Projoct: 

0.10 0rUI.d 8120186,  8 / 2 6 / 8 6 , 8 1 2 8 / 8 6  Coordlnrtor N 371N.4 E 23088.4 



. -  a 
I WELL 

WELL CONSTRUCTION SUMMARY .- -- .- -_  .- . 
.- -. .- -. .- -. -- -- .- -- .- 

ELEVATION: GROUND L M L  2 
3 7 1 7 1 . 4  E 2 3 0 8 8 . 4  TOP OF CASING 3 

- -  LOCATION or COORDS: 

C-: .- DRILLING SUMMARY: 

:-- TOTAL DEPTH #'I : 56.25' Hole : 100.00' 
-- .- -- .- 
-. .- 

I .  7L1i BOREHOLE DIAMETER U' - 37-80 . I 

37.80' - 100.00': 4 3/41! 

- 10.44 
12.78 - 

I 

' 

CONSTRUCTION TlME LOG: 
I START I FINISH 

TASK 

GRILLING: 
rlME 

1545 
I202 
- - 

8/20 1251 8/20 --- 8/26 1 1503 I9/2 
74" er 
4 314'' core 

DRILLER Bovles Brothers Drillinn GI. 
15865 W. 5th Avernre. Golden 

M i l e  8.57 
BIT(S) 0.00' - 37.80': Blade b i t  
37.80' - 100.00': bit 
DRILLING FLUID - 

x 40.8' steel w/ lockin 

WELL DESIGN: 

- - 
1335 
9900 
- 
I145 
1716 
1015 

1456 
1210 

I 150 
1725 

- - 

- - 
E. - - 

t 
i 

FILTER PLACEMW 

CE HEPITI NO: 
CEVELCPMENT: 

OTHER: 
m n t  inq 5'' cas in 
w r  canent 
mtonite 

1604 912 
-- loo0 9/12 

-- 1359 8/21 
1150 913 -- 0823 913 
m9/3 

1056 8/29 

- 

-- 

Ed BASIS: GEOLOGIC LOG GEOPnYSlW LOG - 
C4SlNG STRINGIS): C:CASING SSSCREEN zi 0.00' 37-80' CI 

4 . 2 4 '  c2 0.00'- 
...'. -, .::. $1 ..:. 
:j:: u'- 56 a ' x  

rker test 

WELL DEVELOPMENT 

See Well Dwelownc S m r y  3 e e c  

c2 2" I .D. .  Sch. 5 tyDe 316 s t a k  
eel. threaded and €lush . .  

5 tWp 316 s r a k  
flush 

0.25' welded httm cao. 
CENTRALIERS T w e  304 stainless steel 

22.47' - 23.70' 
49.01' - 50.26' 

43.00' - 56.50' 

0.00' - 42.00' ; 90.00' - 64.50' 

42.00' - 43.00' 
56.50' - 64.50' 

FILER tAAmIkL 3 2 4 2  silica sard 

CEMENT Portland T m  I 

OTHER 318'' bentonite pellets 

EOMMENTS: 

* I  Water enccuntered a t  48.0' during drillinq 
I 

Too of stainless steel casing: 2 - 3 4 '  I 
I 

1 I 
I 

I 

I 

HYDRO-SEARCH RENOOOENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



e -  SHEET- of - 
CLIENTISUBJECT , W.O. NO 
TASK OESCAIPT~ON TASK NO 

MATH CHECK BY 
PREPARED BY 

METHOD A N .  BY DATE DA 



.-- 

SHEET- Of - 
CLlENTlSU BJECT W.O. NO 
TASK DESCRIPTION TASK NO 
PREPARED BY DEPT DATE APPROVED BY 
MATH CHECK BY DEPT 

METHOD REV. BY DEPT DATE OEPT DATE 

= 1 3  m fes 









L, -- 

. WEU 34-86 
T T' Water S' 

( m i n . )  (min.) (ft. 1 ( e t .  1 
T i m e  T P r i m e  Level Rsd Drwdn 

23.50  

2 5 . 5 0  
26 .00  
26 .50  
27 .20  
27 .50  
28 .00  
29 .00  
30 .00  
31 .00  
32 .00  
33 .00  
34 .00  
35 .00  
36 .00  
37 .00  
38 .00  
4 0 . 5 0  
42 .00  
44 .00  
46 .30  
48 .00  
50 .00  
5 2 . 0 0  
54 .00  
56 .00  

60.00 
62 .00  
6 7 . 0 0  
72 .20  
7 7 . 0 0  
82 .00  

9 2 . 0 0  
9 7 . 0 0  

102 .00  
1 0 7 . 0 0  
112 .00  
122.00  
132 .00  
142.00  
152 .00  
162 .00  

24 10  

58 .00  

87 .00  

1 . 5 0  
2 . 1 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 2 0  
5 .50  
6 . 0 0  
7 . 0 0  
8 . 0 0  
9.00 

10.00 
11.00 
1 2 . 0 0  
1 3 . 0 0  
1 4 . 0 0  
15.00 
16.00 
1 8 . 5 0  
20 .00  
2 2 . 0 0  
24 3 0  
2 6 . 0 0  

3 0 . 0 0  
3 2 . 0 0  
3 4 . 0 0  
3 6 . 0 0  

4 0 . 0 0  
4 5 . 0 0  

5 5 . 0 0  
6 0 . 0 0  
6 5 . 0 0  
7 0 . 0 0  
7 5 . 0 0  
8 0 . 0 0  

9 0 . 0 0  
1 0 0 . 0 0  
110.00 
1 2 0 . 0 0  
1 3 0 . 0 0  
1 4 0 . 0 0  

28 .00  

38 .00  

50 .20  

8 s .  oo 

5 4 . 3 9  
5 3 . 9 1  
5 2 . 7 7  
52 .44  
5 2 . 0 6  
51 .59  
5 1 . 3 7  
5 0 . 9 7  
5 0 . 3 5  
49 .73  
4 9 . 1 1  

4 8 . 2 0  
4 7 . 7 7  
4 7 . 4 0  
4 7 . 0 6  
4 6  7 5  
4 6 . 4 1  
45 .69  
45 .29  
4 4 . 6 8  
44  02  
43 .37  
42 .64  
42 .03  

4 0 . 6 2  
40 .05  
39 .42  
38 .77  
37 .33  
3 6 . 2 1  
34 .85  
3 3 . 6 8  
32 .62  
3 1 . 6 0  
30 .68  
2 9 . 8 7  
29 .12  

27 .15  
26 .18  
25 .36  
24 .64  
24 .02  

4 8 .  58 

41.30 

28.42  

33 .59  
3 3 . 1 1  
.31.97 
31 .64  
31 .26  
30 .79  
30 .57  
30 .17  
29 .55  
28 .93  
2 8 . 3 1  

27 .40  
26 .97  
26 .60  
26 .26  
25 .95  
2 5 . 6 1  
24 .89  
24 .49  

23 .22  
22 .57  
21 .84  
21 .23  
20 .50  
19 .82  
1 9 . 2 5  
18 .62  
17 .97  
16 .53  
1 5 . 4 1  
14 .  OS 

27 .78  

23 .88  

1 2 .  as  
1 1 . 8 2  

9 . 8 8  
1 0 . 8 0  

9 .07  
8 . 3 2  
7 . 6 2  
6 . 3 5  
5 . 3 8  
4 . 5 6  
3 . 8 4  
3 .22  

1 . 1 9  
1 . 0 6  
0 . 8 6  

0 .77  
0 . 7 2  
0 . 7 0  
0 .67  
0 .62  
0 .57  
0 .54  
0 . 5 1  
0 . 4 8  
0 . 4 5  
0 .43  
0 . 4 1  
0 . 3 9  
0 .38  
0 .34  
0 .32  
0 . 3 0  
0 .28  
0.27 
0.25 
0 .24  
0 .23  
0 .22  
0 . 2 1  
0 . 2 0  
0 .19  
0 .17  
0.16 
0.15 
0.14 
0.13 
0 .12  
0 . 1 1  
0 . 1 1  
0.10 

I 0 .09  
. 0.09 

0.08 
0.07 
0 .07  
0 .06  

0 . 8 1  
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1ST F 1 / 5  TEST 
(I! = I N J E C T I O N  RATE = . 0 0 1 6 9 1 7 0  !FEETT/MIN)  
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE ! I N  FEET) 

F: = 92REHOLE RADIUS = . l b  FEET 
= 2 0 . 4 6  A ;.:(j + T.51:) * 2 . 7 :  = 71. a4 

FZ/Z TEST 
Iz! = I N J E C T I O N  RATE = . O!:)!j(:!l:)!ji:)!j !FEETT/MIN!  
L = LE?IGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE FF:ESSURE ! I N  FEET! 
= z!:). 46 + .1:. 3( j  + 1 cj. !:!(j c 2 .  2 1 = 46 

R = EORE9OLE RADIUS = . 16 FEET 
96 

2ND !='I/; TEST 
0 = I N J E C T I O N  RATE = . (306C>l 109 !FEET,/MIN) 
L = LENGTH O F  TEST 1NTEF:VAL = 9.39 FEET 
TEST INTERVAL I S  EELOW WATER TAFLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE FF:ESSURE ! I F 1  FEET) 

F?: = EOF.EHOLE RAEIUS = .16 FEET 
= 20.46 + ,.TI:) + T.Z*:! * 2.11  = - '  -. 94 



1ST F1/3 TEST 
(2 = INJECTION RATE = .OOS80432  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  bELOW WATER TABLE 
HEAD = DEFTH TO I.IATEF: + GAGE HEIGHT 

+ GAGE FRESSURE ! I N  FEET) 
= :!j.36 + :7;.z!j + .I.()(:) + 2.31 '= z[:l. 59 

E = SOREHOLE RADIES = . 16 FEET 

1;: -= HY DRAUL I C  CONDUCT I ' J  I TY = . (1!~10'108 1 5  FT /M I Irl 
t::: = . !jO!:!fj!:)4 14 CM/SEC 

F2/T TEST 
(2 = INJECTION RATE = .W902772 (FEETT/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTER\.vtL I S  BELOW WATER TAFLE 
HEAD = DEPTH ro WATER + GAGE HEIGHT 

+ GAGE F!?ESSUF.E ( I N  FEET! 
= Zrj . 46 + _, . -a(.) + 12. 50 + 2 .  7 ! = 51 

R = EOKEHULE RADIUS -= . 16 FEET 
J - .  67 - - -  

2ND F1/3  TEST 
Q = INJECTION RATE = .!5(:)143508 !FEETZ./M~f\l! 
L = LENGTH O F  TEST 1NTEF:VAL = ?. 99 FEET 
TEST 1NTEF:VAL I S  5ELOW LJATER TABLE 
HEAD = @EF'TH TO WATEF: + GAGE HEIGHT 

+ GAGE PRESSUEE ( I N  FEET! - - ? -  -(-). 46 + 3 .  ;!:I + 5 .  <:!!:I + 2 .  3 1  = z!:). 64 
H = SOEEHCLE RADIUS = .16 FEET 



' FACt ER TEST ANALYSIS 
14ELL NO. 34-66 

ROCKY FLATS F LANT JOB NO. 1!:)6F'06222 
DATE TESTEI?: 8 / 2 9 / 8 6  BY: L. F'IVONbA 

TEST INTERVAL (FEET BELOW G.S.): 76 .71  - E6.70 
MATERIAL TESTEP: WAF'AHOE CLAYSTONE 

QEPTH TO WATEH (FEET BELOW G. S. ) : 20.46 

i! L 

Z ( P I !  !L) (H) R 

............................................................... 
L N  (--) b< f - ----------- 

1ST F1/3 TEST 
(I! = INJECTION RATE = .00077169 !FEETZ/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 9 9  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FF:ESSURE ! I N  FEET! 

R = t0F:EHOLE F:ADIUS = . 16 FEET 
= 2!].46 + .7.3!:! + 15.5!:) + 2.31 :: 54.74 

P Z / T  TEST 
(1 = INJECTION RATE = . OOC)00000 (FEETT/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 9 9  FEET 
TEST INTER'JAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FF:ESSURE ( I N  FEET) 

R = BOREHOLE RAEIUS = . 16  FEET 
= Zt:). 46 + 2 .  + . ( j O  * 2.71 -I. 27 .76  

2NO F l i 3  TEST 
Q = INJECT I ON FATE = . !:)00(:!(:)C!BO ! FEET3/M I N )  
L = LENGTH O F  TEST INTER'JAL = 9.99 FEET 
TEST IN1EF:'JAL I S  BELOW WATER TAELE 
HEAD = EEFTH TO WATER + GAGE HEIGHT 

+ GAGE FEESSURE ! I N  FEET! 
'= z!:!. 46 + 3 .  z(:! + 

R = BOREHOLE RADIUS = .16 FEET 

. I:!I> ' e 2 .  z1 = -7 -.:,. 7 76 



. FACt ER TEST ANALYSIS 
WELL NO. 3 - 8 6  

ROCKY F L A T S  FLANT J O B  NO. i06F!:)6222 
DATE TESTED: 8/29/86 BY: L. PIVONFA 

TEST INTERVAL (FEET 5ELOW G. S. ) : 85.10 - 95.09 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S.): 3:). 46 

Q L 

2 ( P I )  (L) (H)  R 

-----------------------L-----------,_,,,----------------------- 

L N  (--)  E = - ---- - ------ 

1ST Pl/J TEST 
Q = I N J E C T I O N  RATE = .00054154 ( F E E T 3 / M I N )  
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO NATEF: + GAGE HEIGHT 

+ GAGE FF:ESSUF:E ! I N  FEET)  
= 29 .46  + 2.a'i + 4.0(:) + 2.71 = 1 Z . Z ' j  

R = BOREHOLE RADIUS = . 16 FEET 

F2/3 TEST 
Q = I N J E C T I O N  RATE = .(I0860736 ( F E E T 3 I M I N )  
L = LENGTH OF TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  - - 2(:).4& + 2.ac:) + 19.!:!!> + 2 . Z 1  = 67.15 

R = BOREHOLE RADIUS = .16 FEET 

ZND P I / :  TEST 
Q = I N J E C T I O N  RATE = . ~3~:)000~:~~3(:, ( F E E T T / M I N )  
L = LENGTH O F  TEST INTERVAL = 9.39 FEET 
TEST INTERVAL I S  BELOW LJATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 20.46 + 2.80 + 4.(:)(5 4 2.:1 == 7 2  

I? = BOREHOLE RADIUS = . 16 FEET 



WELL - NUMBER DATE 

3486 09/05/86 
09/08/06 
09/09/86 
09/10/86 
09/11/86 
09/12/86 
10/13/86 
1 1 /26/86 
01/01/07 
02/01/07 
03/ 17/07 
os/o0/07 
06/02/07 
07/07/07 
07/27/07 
08/04/01 
09/01/87 
09/29/07 
11 /OW07 
12/01/07 
12/21/07 
01/11/00 
02/29/88 
03/21/00 
w/10/88 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

CROUNO TOP OF O E P l H  WATER 
SURFACE CASING S T I C K  OF S I  DEPTH 
ELEVATION ELEVATION UP BASE B E L W  TOC 

5910.44 5912.70 2.34 56.25 22.30 
22.40 
22.63 
22.77 
23.40 
24.2s 
22.96 
22.77 
22.30 
22.17 
22.0s 
21.90 
22.80 
21.65 
22.10 
22.40 
22.20 
22.40 
23.50 
22.26 
23.30 
22.10 
22.00 
22.00 
21.90 

WATER 
SURFACE 
E L E V A T I O N  

5890.40 
5090.38 
5890.15 
5890.01 
5009.30 
5888.55 
5009.02 
5890.01 
5090.40 
5890.61 
5890.73 
5890.80 
5889.98 
5891.13 
5890.68 
5890.30 
5890.58 
5890.30 
5009.20 
5890.52 
5889.4 
5890.68 
5890.78 
5890.78 
5890.80 



INDEX OF DATA 

Boring NO.: 35-86 

Completed as well? Yes 

Data in Filc 

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 

Saturated Thickness Hydrographs - 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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.- 

e 

W Flats Plant [LOG OF BORING NO. 3M 
Pro joot: 

o r to  OrUlod a i i 9 i t x  

Borlng Mothod troliou stan w r  around Surtrco Chvrtlon 5909. 2 

coordlnrt.0 N 3 7 1 7 7 . 0  E 2 3 1 1 4 . 4  

I 

VALLEY PILL ALLmmJx 

O-2.O1-Samp1e. 
Recovered 2.0/2.01=1001. 
CLAY: olivo gray (5Y 
3/2) ; dark yOllOVi8h 
orange ( I o n  6/6) not- 
tles: grade8 downward 
into dark yellwinh 
brovn (1OYR 4/21 clay: 
some silt; trace gravel 
and cobble 8 i z e  cla8t8 
of quartzite and granite; 
subangular to 8ubround.d; 
dry to damp. 

2.0-2.7i-Sample. ~ e c w o r d  
0.7/0.71=1001. CLAY: dark 
yellovish brown (10YR 4/21: 
dark yellowish orango 
( 1 O Y R  6 /6)  mottles common: 
80me silt; trace gravel and 
cobble s i z e  clamts of 
quartzit. and granito: 
8ubangular to nubrounded: 
dry to damp. 

2.7-3.7'-Sample. Recovered 
0 . 0/0 .7 -01 . 
3.7-5.7i-Sam~le. Recovered 
2.0/2.0'=1001. 

3.7-5.0'. CUY: dark 
yellowish brovn ( i o n  4/21 ; 
dark yellovioh orange 
(10YR 6/61 mottlos common; 
nom0 silt: trace gravel and 
cobble size clants of 
quartzite and granite; 
subangular to nubrounded; 
dry to damp. 

olive gray (SY 5/21 ; silty: 
well sorted: consolidated: 
rim: damp to moist. 

Depth correction. 

S.0-5.7'. CUY: light 

5.7-6.5'. NO 8ampl.e 

6.5-8.5l-Sample. Recovered 
1.7/2.0'=851. CLAY: olhe 
black (5Y 2/11; silt; 
trace sand and gravel; 
moderately well sorted; 
soft: w e t -  

i' 
?Omark8 bogged by: T. M~r#y Checked by: ~m 
Project No. 

106p06222 Hydro-Search, Inc. Paqe I o f 2  



8.5-10.5'-9arp1.. 
Rocovered 2 .0/2.01-1008. 
CLAY: olive black (5Y 
7/11 to light olivo gray 
(5Y 5/21: silty vi th  
gravol lonses: traca 
fino-qrained sand! 
poorly sortod: subangu- 
lar: firm; vat. 

ARAPAHOE FORXATION 

10.5-12.S1-Sarp1a. 
Recovered 2.0/2. O'=1008. 
CLAY: light olivo gray 
(5Y 5/2) ; dark yallovish 
orang. ( ~ O Y R  6/6) mot- 
tles: sand layor at 12.0- 
12. 5': fincgrained: 
silty: moist: fim. 

12.5-14.O'-Sarpl.. 
Recovorod 1. S/ 1.5 '-1008. 
CIAYSTONE: light olive 
gray (SY 5/21; dark 
yollovish orang. ( 1 0 ~ ~  
6/6) mottles: no gravol: 
silty: fim: moist. 

14.0-16.01-S~ple. 
Rocovered 2.0/2. 01=1008. 
CLAYSTONE: light oliva 
gray (5Y 5/21; dark 
yellowish orang. (10YR 
6/6) mottles: no gravol; 
silty: layors of iron- 
stona: fim: moist. 

16.0- 18. O'-Samplo. 
Rocovorod 1.812 .oi=908. 
CLAYSTONE: pale olivo 
(10Y 6/21 to light olivo 
gray (5Y 5/21: minor dark 
yollovish orange ( i o n  
6/61 mottling: apparont 
bedding duo to color 
variations: firm: 
damp to moist. 

TOTAL DEPTH: 18.0' 

- 
m 

lomarkr hlwd by: T. MvFhy 

ProJect No. 

IO6Rl6222 Hydro-Search, Inc. P-2 of 2 



WELL 35-86 

WELL CONSTRUCTION SUMMARY 
. LOCATION Or COORDS: 5909 ' 2o ' 

59 11.54 ' N 3 7 1 7 7 . 0  E 3111h.i TOP OF CASING - ELEVATION: GROUND L M L  

DRILLING SUMMARY: 

. .  
DRILLER b- 

15865 W. 5th A v e m e  

Colden. CO (Dave Jamie) 
RIG b b i l e  0-57 
elT(s1 a 

DRILLING FLUID Nom 

- - - _ _ I -  -- 
- - - -- - -- 

CASING: C I  2" I.D. Sch. 5 twe 316 starrr 
cz less steel. threaded and f lush 
CJ iointed. 
c4 

SCREP(: SI 2" I.D. Sch. 5 twe 316 staiw 
sz less steel. threaded and f lush 
ss iointed. 0.010" wire waD scmei 
s4 0.25' welded bottan cap. 

CENTRALIZERS 304 stainless steel 
7.80' - 8.85' 

. .  
FILTER MATERICL 16-40 S- 
2.90' - 17.60' 
CEMENT Port1and 
0.00' - 1.95' 

OTHER 3/8" bentonite pellets 
1.95' - 2.90' 

12.60' - 14.20' 

~ 

HYDRO-SEARCH RENO~OENVER 

CONSTRUCTION TIME LOG: 
I S T A R T  

8/20 1025 

8/20 1020 
8/20 1008 

-- 

CE MEFIT1 NO: 

1-1- 

FINISH - 

8/19 1558 ; I 
--* -- - I -  
--I 

8/10 1020 
8/20 l a 0  
9/11 1 1 % .  

- -. 
-- 

I 

-- I 
WELL DEVELOPMENT 

See Well kreloprent S m r v  Sheet. 

COMMENTS: 

Water enrountered at 8.0' during drillinq. 

~ooo of stainless steel casing: 2 - 3 4 '  

Cave f m n  TD to 14.20' 

CONSULTING HYDROLOGISTS- GEOLOGISTS 



c 

SHEET- of - 
CLIENT/ SU WECT W.O. NO 

TASK DESCRIPTION . TASK NO 

PREPAREDBY DEPT 
MATH CHECK BY DEPT 
METHOD REV. BY DEPT DATE DEPT DATE 

APPROVED BY DATE 
D A T F  -1 

/=/ow (4 Ce 



SHEET- of - 
CLIENTlSURJECT W.O. NO 
TASK DESCRIPTION 

PREPARED BY OEPt 
MATH CHECK BY DEPT 
METHOD REV. BY DEPT 

TASK NO 

APPROVED 8 Y  
DATE 
DATE 

. 



_- 

F 

ti 

Q 

0 
9 

a 
0 
9 

* 
0 
9 

N , o  
ti 



U 
a 

b c c  





WELL 35-86 
9 9- ( sA2/2b) 

Rsd Drwdn b=10.82 ft. 
e y- 

e 

T 
Time 

(min. ) 

6.75 
7.10 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
38.00 
40.00 
42.00 
45.00 
50.00 
60.00 
65.00 
70.50 
75.00 
85.00 
90.00 
100.00 
110.00 

T' . 
T Prime 
(min. ) 

0.75 
1.10 
1. so 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
6.00 
7.00 
8 . 0 0  
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
16.00 
18.00 
20.00 
22.00 
24.00 
26.00 
28.00 
30.00 
32.00 
34.00 
36.00 
39.00 
44.00 
54.00 
59.00 
64.50 
69.00 
79.00 

94.00 
104.00 

84 00 

Water 
Level 
( f t .  1 

11.17 
10.99 
10.85 
10.71 
10.57 
10.46 
10.34 
10.26 
10.17 
10.08 
9.9s 
9.80 
9.76 
9.62 
9.56 
9.47 
9.38 
9.29 
9.20 
9.07 
8.94 
8.84 
8.74 
8.66 
8.58 
8.50 
8.41 
8.33 
8.27 
8.11 
7.98 
7.88 
7.78 
7.71 
7.61 
7.57 
7.50 
7.47 
7.40 
7.35 

( f t .  1 

4.23 
4.05 
3.91 
3.77 
3.63 
3.52 

3.32 

3.14 
3.01 
2.86 
2.82 
2.68 
2.62 
2.53 
2.44 
2.35 
2.26 
2.13 
2.00 
1.90 
1.80 
1.72 
1.64 
1.56 
1.47 
1.39 
1.33 
1.17 
1.04 
0.94 
0.84 
0.77 
0.67 
0.63 
0.56 
0.53 
0.46 
0.41 

3.40 

3.23 

2.31 
2.29 
2.27 
2.25 
2.22 
2.19 
2.16 
2.14 
2.11 
2.08 
2.04 
1.98 
1.97 
1.91 
1.88 
1.84 
1.80 
1.76 
1.71 
1.64 
1.57 
1.51 
1.45 
1.40 
1.35 
1.30 
1.24 
1.18 
1.14 
1.02 
0.92 
0.85 
0.76 
0.71 
0.62 
0.59 
0.53 
0.50 
0.44 
0.39 

0.95 
0.81 
0.70 
0.60 
0.53 
0.48 
0.43 
0.40 
0.37 
0.34 
0.30 
0.27 
0.24 
0.22 
0.20 
0.19 
0.18 
0.16 
0.15 
0.14 
0.12 
0.11 
0.10 
0.10 
0.09 
0 . 0 8  
0.08 
0.07 
0.07 
0.07 
0.06 
0.06 
0.05 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.02 

I I 



U 

c 
0 

0 
Q 

Y 
a 

MEAS POINT FOR W.L.'i PUMP 

?X-& WELL 

PUMPtNG ordECOVMY DATA 

AQUIFER TEST DATA @iEGjbr O ~ S A T I O N  WELL 
rYPEOCdQUlFERTM , T c ; /  d e u ~  - dcc 
nOWOMUSURE0 7 ' g o c / / r r  0 w e  L - C T  P 4 G E L - Y  
MOW W.Cr MEASURE0 
RAOJOlSr. OFmrOM PUMPING WELL PUMP ON: daw 

O f f :  data 

OLPTH OF PUMP/AIRPIPL 
?InW 

tlrn. 
u OURATION OF AOUIFER T W _  ELLVATlON OF WAS. POINT 

0 

DISCHARGE i* T I M E  WATER LEVEL DATA 

, O B  COMMENTS t'= /a.3 at t * = o  STATIC WATER LEVEL 4 od 
0 

t' READING WATER , * ,, READ- w iNa a LEVEL 
p Clm I nuE I l~ -d  .,,..,)I 

I I 

HY DRO-SEARCH RENO OENVER CONSULTING HYDROLOGISTS- GEOLOG I S 1  



WELL ?f-P4 
AQUIFER T E S T  DATA RIMPINO or 083 

n P C  O f  MUlFtR T U T  i f  a-. - Re,,, PYUPiNO 

HOW W.L.'I MEASURED Off-  
firno RADJDIST. O F m H  PUMPlNO d 1 

M U S .  WlNT COR W.L.'r A' <'-& '' -st," PUMP OFF: aato.- ttmo 
ELEV9TION OF MUS.  POINT 

/ How 0 YL*SUAtD PAGE% OF- 
DEPTH OF PUMP/AIRPIPE 
PUMP ON: daw 

DURATION Of  MUWER TEST 

I I I I I I I I I I I I  

HYDRO-SEARCH RENO DENVER CONSULTING HYDROLOGISTS- GEOLOG I STI 
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a -  ROCKY FLATS SOLAR PONDS 

. I  WATER LEVEL SUMMARY 

GROUND TOP OF DEPTH WATER WATER 
UELL SURFACE CASING STICK OF SI DEPTH SURFACE - NUMBER DATE ELEVATION ELEVATION U P  BASE BELOV TOC ELEVAllON 

3586 09/03/86 
09/08/06 
09/09/86 
09/  10/86 
09/11/86 
09/12/86 
10/13/86 
11/26/86 
01 /01/07 
02/01/07 
03/17/07 
05/08/07 
06/02/87 
07/07/07 
07/27/07 
08/04/87 
09/ 0 1 /07 
09/29/07 
11/03/87 
12/0 1 /07 
12/21/07 
01/11/08 
02/29/88 
03/21/88 
04/18/00 

5909.20 5911.54 2.34 11.60 9.35 
9.04 
9.14 
9.16 
9.24 
9.29 
9.13 
9.47 
9.30 
0.96 
6.50 
6.00 
7.90 
6.70 
0.10 
6.40 
8.60 
9.00 
8.00 
0.40 
0.50 
8.30 
7.10 
6.80 
7.00 

5902.19 
5902.50 
5902.40 
5902.30 
5902.30 
5902.25 
5902.41 
5902.07 
5902.16 
5902.50 
5905.04 
5905.54 
5903.64 
5904.84 
5903. CL 
5905.14 
5902.94 
5902.54 
5902.74 
5903.14 
5903 .04 
5903.26 
5904. LL 
5904.74 
5904.54 
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Completed as well? Yes 
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S O U R  POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



a -  
~~ 

VALtBY PILL UUJnuM 

0-0.3'-Supl.. 
Recovered 0.3/0.3i-1001. 
CLAY: modorato yolloui8h 
brown (1OYR 5/4): 8ilty; 
poorly sortod: 
unconsolidated: damp. 

Rocovered 2.0/4.0i-S08. 
CLAY: light brom (SYR 
5 / 6 )  and dark yel1ovi.h 
brown (10YR 4/2): silty; 
SOP. granitic cobbles: 
trace iron concretions: 
poorly sorted: 
unconaolidated: damp. 

4.3-5.SI-Sample. 
Recovered 0.9/1.2l-758. 
GRAVEL: dark yellovi8h 
brown (1OYR 4/2): granitic 
pebbles and cobbles: silty 
and clayey: traco iron 

0.3-4.3'-Smpl.. 

\concretions: Poorlv 
sorted: unconaolidkd: 
\dam. 

ARAPAHOE FORI¶ATION 

S.5-8.0'-Sample. 
Recovered 2.S/2.S'=1008. 
CLAYSTONE: medium light 
gray ( N  6) and light olive 
gray (SY 4/11; traco iron 
staining: veathered: 
consolidated: moist. 

8.0-10.2'-Sample. 
Recovered 2.2/2.2'=1001. 
CLAYSTONE: dark yollovieh 
orang. ( 1 0 ~ ~  6/61; SOY 
mdium light gray (N  6): 
sandy vith 30-401 iron 
staining: consolfdatod: 
moist. 

TQTAL DEPTH: 10.2l 

Romrrkr bmby: L. Pi- . Checked by: - -  1 
Projoct No. 

106H36222 Hydro-Search, Inc. Page I of I 



WELL 36-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 88 - g4 ' 

5883 * 78 ' TOP O f  CASING 

LOCATION 01 C W R D S :  
N 3 7 3 9 5 . 4  E 23715.3 

DRILLING SUMMARY: 

TOTAL DEPTH 6.50' Hole: 10.20' 
BOREHOLE DIAMETER 7y' 

. .  
DRILLER b l e s  Brothers Drrll~jn Co. 

15865 W. 5 t h  Averue 
Colden, CO (Jim &om) 

RIG W i l e  8 5 7  

BlTW T-5 

CONSIRUCTION TIME LOG: 
nnRT 

T A S K  - 
DRILLING: br 

tlME 

I520 - 

G E O M  LOGUMG. 

CASING: 

1525 
DRlLLlNO FLUID ?btE 

~ 

SURFACE CASING 5" X 5' Steel W/ lod th  

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSICPLLOG - 
CASING STi(lNG6): C:CASING SxSCREEN -- 0.00' 3.50'  CI - 

3.50' - 6.49' SI - - - - - -- - -- 

I525 
I533 
1120 

I530 
1520 

- 

- - - - 

FlLTER P L A C E M P n  

C E  M E M l  NO: 
CEVELCPMIZNT: 
OTHER: 
Bentonite I533 

I523 
- - 

WELL DEVELOPMENT 

,I 2 

14 

,I6 

18 

20 

COMMENTS: 

No water encountered durina drilling. 

c 
0 w 
7 
0 a 
a 

~~ 

OTHER 318'' bentonite pellets 
2.00'- 2.50' 

CONSULTING HYDROLOGISTS -GEOLOGISTS HY 0 RO- S EA RC H RENOWXNVER 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRUJND TOP OF OEPTH UATER UATER 
WELL SURFACE CASING STICK OF SI DEPTH SURFACE 
I(UIIBER DATE ELEVATION ELEVATION UP BASE B E L W  TOC ELEVATION 

5 w . 7 8  1.84 6.49 9.28 
-1.00 
-1.00 
-1.00 
7.02 
6.17 
6.08 
5 .a3 
5 .65 

7.00 

7.60 
7.70 
7.65 
7.30 
7.50 
7.40 
7.30 

5 .a0 

5 .a0 

5.80 

5874.50 
DRY 
ORY 
DRY 
5876.76 
5877.61 
5877. 70 
5 8 ~ 1 . 9 5  
5878.13 
5877.98 
5876. 7a 
5877.98 
5876. i a  
5ax.oa  

5876. ca 
5876.28 
5876.38 
5876. La 
5877.98 

5876.13 



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

APPENDIX B-2 

1987 MONITOR WELLS 

APPENDICES 



INDEX OF DATA 

Boring No.: 21-87 

Completed as well? Yes 

Pata in File 
. .  

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 1 JULY 1988 APPENDIX B 
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L O G  
OF 

B O R E H O L E  

~ 0 g g . d  B Y  K. D. Holliway 
Goolog lo l  

Chockod by 
S I l o  Yanagor  

C I A R P  Yanagor  
Commonto 

9.0-2.v SAMPLE, 
Recovered 1.9/2.0' = 95%. 
SANDY CLAY: dark yellowish brown (10 
YR 4/2) to dusky yellowish brown (IO 
YR 2/2); quartzite cobbles, broken to 
subangular; sand very fine-grained; 
poorly sorted; unconsoldiated; grass and 
roots to 0.2'; reactive to HCI; damp. 

Recovered 1.0/2.0' - 50%. 
SANDY CLAY: same as above; damp. 

4.0-7.0' SAM? 
Recovered 0.3/3.0' - 10%. 
CLAY: light olive gray (5 Y 5/2); broken 
quartzite cobbles; trace very f ine-grained 
sand; unconsolidated; damp. 

7.0-9.5' SAMPLE 
Recovered 2 3 / 2 3 '  - 100%. 
7.0-8.8': CLAY: light olive gray (5 Y 5/2); 
occasional subrounded quartzite pebbles; 
trace very fine-grained sand; some iron 
nodules; damp to moist. 
8.8-9.5': SANDY CLAY: dusky yellowish 
brown (10 YR 2/2); very fine-grained 
sand; some organics; moist to wet. 

2 0  1 I I 
P 

~ a m ~ l o o  Col lootod or / Othor  Toots  Porformod 

HNu Background= 1.3 
OVA Background=2.8 
Alpha Background = 
0.1 

0.0-2.C Readings on 
core: HNu = 7.0; 
OVA - 3.2. 

2.0-4.0': Readings on 
core: HNu = 200; 
OVA = 3.6. 

7.0-9.5': Readings on 

O V A  - 3.8. 
Core: HNu = 5.0; . 

' a g o  1 O f  L 
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Logged 0 7  K. D. Holliway 
G o o l o g l r t  

C h o c k e d  ) 7  
SI to Y o n r g o r  

Commontr  

.. 
m 

. 

z 

. 
c 

.C 

. 
L 

I 

+ 

Recovered 23/23 = 100%. 
9.5-10.4': SANDY CLAY: light olive gray 
( 5  Y 5 / 2 ) ;  occasional subrounded to 
rounded quartzite pebbles; very fine- 
grained sand; trace caliche; damp to 
moist. 

RMATION 

10.4-12.0': SANDY CLAYSTONE: l igh t  
olive gray ( 5  Y 5 / 2 )  to medium gray (N 
5/0) with dark yellowish orange (10 YR 
6/6) iron staining; very f ine-grained sand; 
trace caliche; damp to moist. 

UO-14.5' SAMPI F 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: same as above; damp to ! moist. 

-' 14.5-1 7.0' SAMPLL 
Rtcovered 2 - 3 / 2 3  - 92%. 
CLAYSTONE: olive gray ( 5  Y 4/1) with  
trace dark yellowish orange (10 YR 616) - -  iron staining; some very fine-grained ., sand more than above; trace caliche; 
damp to moist. 

TOTAL DEPTH: 17.00' 
- m  

- -  
-- 

S o m o l o r  CoIl0ct.d or 
Otkor  T o r l r  Corformod / 



_- 
W E L L  

C O M P L E T I O N  
I N F O R M A T I O N  

- L o c a t i o n  -+- Plant. W O l l  No. 
C o o r d l n a l o r  N 7GW- E l o r a l l o n :  G r o u n d  S u r f a c o  5927.58'  
T o l a l  0 0 0 t h :  W o l l  10.555'  T o o  o f  C a s l n g  s s 7 e  76 ' 

or ho 10 17 * 00 ' 

C E A I I C  Y a n a g o r  
C o m m o n t r  

loroholo  
) lamotor:  

7 - 5 "  I I 



W.11 No.: 2 1 - 3 7 

WELL DEVELOPMENT SUMMARY SHEET 

6 



UELL 
NUMBER 

2107 

- DATE 

11 /1 2/07 
12/01/07 
12/22/07 
01/27/88 
02/29/88 
03/21/88 
06/18/00 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRCUND TOP OF DEPTH UATER 
SURFACE CASING STICK OF SI DEPTH 
ELEVATION ELEVATION UP BASE B E L W  TOC 

5927.58 5929.36 1.70 10.60 7.30 
- 1  .oo 
7.20 
7.60 
7.10 
0.60 
7.00 

UATER 
SURFACE 
ELEVATION 

5922.06 
DRY 
5922.16 
5921.96 
5922.26 
5920.96 
5921 .56 



INDEX OF DATA 

Boring No.: 22-87BR 

Completed as well? Yes 

Data in FilC 

x 
x 
X 

- 
- 

X 

X 

- 
- 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

Saturated Thickness Hydtographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY F U T S  PLANT. GOLDEN. COLORADO 1 JULY 1988 APPENDIX B 
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5 - 

I I I 

~ u v r u y  

e0-2.0' SAMW F. 
Recovered 2.0/2.0' = 100%. 
CLAYEY S A N D  moderate yellowish 
brown (IO Y R  4/21 to dusky  yellowish 
brown (10 YR 2/21; subrounded to suban- 
gular quartzite cobbles a n d  pebbles; sand  
f ine-grained to coarse-grained; poorly . sorted; calcareous; unconsolidated: some 
caliche: drv.  . .  

2.0-4.0' S A M P L E  
Recovered 1.5!2.0' = 75%. 
CLAYEY SAND: same as above; dry .  

4.0-6.0 ' SAMPI& 
Recovered 2.0/2.0' = 100%. 
CLAY: light olive gray ( 5  Y 5/2) to dusky 
yellowish brown (IO YR 2/2); trace sub- 
rounded quar tz i te  cobbles; trace very 
fine-grained sand; trace caliche; damp. 

6 9 - 8 . W  SAM-Pl E 
Recovered 2.0/2.0' = 100%. 
CLAY: same as above except wi th  da rk  
yellowish orange (IO YR 6/6) iron stain- 
ing and  stringers of brownish gray  (5 Y R  
4/1) claystone; damp. 

Recovered 2.2/2.2' = 100%. 
CLAY: light olive brown ( 5  Y 5/6) to 
l ight olive gray (5 Y 5/2) ;  some iron 
staining; some sand; trace caliche; damp. 

m-10.2 '  SAMEL& 

S r m o I o o  C o l l o c t o d  or  / OIkor  T o r t r  Cortormoa 

HNu Background-0.6 
OVA Background= 1.2 

O-t.O'. Readings on 
core: HNu - 1.0; 
OVA = 4.0. 

LO-4.0': Readings on 
core: H N u  = 4.0; 
OVA = 1.2. 

4,O-6.0': Readings on 
core: HNu = 
Background; O V A  = 
I .6. 

60-8.0': Readings 00 

core: HNu = 1.2; 
OVA = 10. 

&Ql: Readings in 
augers: OVA - 100.0; 
HNu = 1.2. 

8.0-10.2': Readings in 
core: HNu = Back-' 
ground; OVA = 2.0. 

10.2-IZ.t': Readings 
on core: HNu = 2.0; 
OVA - 20. 

20 - 
~ a g o  1 O f  



L O G  
O F  

B O R E H O L E  

I '"L 

J 0.2- 12.2' S A M P L E  

CLAY: light olive gray ( 5  Y 5/2); some 
very fine-grained sand stained da rk  yel- 
lowish orange (10 YR 6 / 6 ) ;  subrounded 
quartzi te  cobbles; some iron staining; 
trace caliche; damp. 

. Recovered 2.0/2.0' - 100%. 

_ - - -  
12.2-14.2' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
12.2-12.8': SANDY CLAY: same as above; 
moist to wet. 

- - - -  - - - -  - - - -  - - -_  ---- - - - -  

f"""'~ - - - -  - - _ _  A 12.8-14.2': SANDY CLAYSTONE: same as 

15 

above except no quartzite cobbles; moist 
to wet. 

14.2-16.2' SAMPI &. 
Recovered 2.0/2.0v - 100%. 
CLAYSTONE: light olive gray ( 5  Y 5/2); 
some very fine-grained sand; some dusky 
yellow (5  Y 6/4); trace caliche; damp to 
moist. 

18.2' SAMPI& 
Recovered 2.0/2.0v - 100%. 
CLAYSTONE: olive gray (5  Y 4/11; occa- 
sional da rk  yellowish orange (10 YR 6/6) 
iron staining; trace very f ine-grained 
sand; trace caliche; damp. 

Recovered 2.0/2.0v - 100%. 
CLAYSTONE: same as above; damp. 

12.2-26.1.: No 
readings above 
background on the 
core. 

25.5-27.5': Readings 
on core: HNu I Back- 
ground; O V A  = 1.6. 

2 8.5 - 29.5': Read i n g s 
on core: HNu = 2.0; 
OVA - 1.0. 



a '- 

lowish orange  (10 YR 6/6) iron staining; 
no caliche; dry .  It 
a s - 2 4 . 5 '  SAMPLE, 
Recovered l .O/ l .O* 5 100%. 
CLAYSTONE: same as above except no 
iron staining; homogenous; d ry  to slightly 
damp. 

24.5-25.5' S A W  
Recovered 1.4/I.O' * 140%. 
CLAYSTONE: same as above; d ry  to I slightly damp. 

1 
Llthologlc O o r c r l p t l o n  

I, 

Recovered 2.0/2.0' - 100%. 
CLAYSTONE: same as  above; damp. 

Hole readjusted to 22.50'. 

Recovered 1.5/1.0* - 150%. 
CLAYSTONE: same as above except l ight 
olive gray  ( 5  Y 5/21 with trace da rk  yel- - - - - -  - - - - _  - - _ _ _  

'f::'::: :. ,, .. 

.: ..,: :,;> ::. , , 

I . ' .  .:. ... ::::., 

... . . . . . ..:.,. . . . , . . I. . ,.:. ...,. ... 

..: . . . .:. . . .. ... ..... . . . . , , .. . 
, .... ..,, . . c..,I:..' 
., .. . . . . . .... '. :;:;:. :. 

, , . . . , - - - - _  _ _ _ _ -  _ _ _ _ _  . - - - -  
. - - - -  . ---..) . - - - -  ----.  _ - _ _ _  - - - - _  _ - - - -  
. - - - -  .+ - -  - d D  _ - - - -  ____ .  

Recovered 1.4/1.0' * 140%. 
CLAYSTONE: l ight olive gray (5 Y 5/2) 
with trace d a r k  yellowish orange (10 YR 
6/61 iron s ta in ing  in small fractures;  trace 
very fine-grained sand; trace silt; damp  to 
dry. 

-27.5' 
Recovered l.2/ 1.0' - 120%. 
CLAYSTONE: same as above; damp. 

It 

8ampi.D C o t i o c t o 4  or  / Other t o r t r  P o r f o r m o o  

4 5.60- 5 2.S 5 *: Packer 
Test Interval *7. 

Packer 
Test Interval #6. 

. .  



L O G  
OF 

B O R E H O L E  
_.- 

\ 

2 i . 5 . 2 s . 5 ~  SA- 
* =  Recovered l.S/l.O' - 150%. 

* -  moist. 

m 5-29.5' SAMPI 

CLAYSTONE: same as  above; damp to 

Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same as above except more 
iron staining; damp. 

. 30.5' S A M P L E  
Recovered 1.5/ I .O' = 150%. 

ics; damp. 
.. CLAYSTONE: same as  above; trace organ- 

JQ.5-3 1.5' SAMPLE .. Recovered l.5/1.0* - 150%. 
SANDY CLAYSTONE: light olive gray (5  

* =  Y 5/21 with d a r k  yellowish orange (IO 
YR 6/61 iron s ta in ing  and  grayish orange 

- 9  (10 YR 7/41 very fine-grained interbed- 
ded sands; occasional limonite nodules; .' some silt; some organics; dry. 

3 1.5-32.5' SAMPLF 
Recovered l .O/ l .O '  = 100%. 
SANDY CLAYSTONE: olive black ( 5  Y 

' 2/1) to l ight olive gray  (5  Y 5 / 2 ) ;  
limonite nodules a n d  iron staining mod- .. erate brown ( 5  Y R  4/4); very fine-grained 
interbedded sands, grayish orange (IO YR -- 7/4); some silt; t race  organics; dry.  

W - 7  1.85': Packer 
Test Interval * 5 .  

ILSJ-8 1.SQ. ': Packer 
Test Interval u4. 



L O G  
OF 

B O R E H O L E  

32.5-33.5' S A M P L E  
Recovered I .2/ 1.0' = 120%. 
CLAYSTONE: same as  above  except no 
interbedded sands; no nodules; less sand; 
dry.  

'. 

'- 

33.5-34.5' S A M P L E  . 
Recovered 1.5/1.0' = 150%. .. CLAYSTONE: l ight olive gray  ( 5  Y 5/21 
to olive black ( 5  Y 2/1) with some mod- .. e ra t e  yellowish brown iron staining (10 
YR 5/41; some very fine-grained sand; .= some silt; some organics; brittle; d ry .  

.. 34.5-35.5 'SAM PL E 
Recovered 1.0/1.0' = 100%. =. CLAYSTONE: same as above; dry .  

36.5' S A W =  
Recovered l.5/1.0' - 150%. 

"CLAYSTONE: olive black (5  Y 2/1) to .. grayish black (N 2/0); some very f ine-  
grained sand; some silt; some organics; -- trace limonite nodules; dry.  Weatheredl 
unweathered contact - 36.0'. 

f 16J-37.5' S A W =  
Recovered 2.0/ I .O' - 200%. 
CLAYSTONE: olive black ( 5  Y 2/1); some 
very fine-grained sand  in f rac tures  with 
da rk  yellowish orange (IO YR 6/6) iron 
staining; some organics; d r y  to slightly 
damp. 

S a m p l o r  C o l l o e t o d  or / O t n r r  Trr t r  C o r t o r m o a  

81.50-91.12 Packer 
Test ln te rva l  r 3 .  

82.70-92.3 5': Packer 
Test Interval 92. 

, 

92.35-lOtQI: Packer 
Test Interval * I .  



L O G  
OF 

B O R E H O L E  

C E A R P  M a n a g o r  

Comman1r Surface c a ~ i n C r  s t  to 43.59'  bv K.D. Holliway on October 2 ,  1987 

S a m p l o r  C o l l o c t a d  o r  / O t h e r  t a s t s  Par lormad 

37.5-3a.s SAW= 
Recovered l . O / l . O '  = 100%. 
CLAYSTONE: same as above with more 
sands; dry.  

38.5-79.5' SAMPLE 
Recovered 1.3/ I .OD - 130%. 
CLAYSTONE: olive black ( 5  Y 2 /1 )  to 
da rk  gray (N 3/01; some very fine-grained 
sand with moderate yellowish brown (10 ., YR 5/4)  staining; some silt; some organ- 
ics; dry.  

39.5-40.5' SAMPLE, .. Recovered 1.2/1.0' = 120%. 

.. sands  a n d  less iron staining; dry .  
CLAYSTONE: same as above w i t h  less 

.b 40.5-4 I .5' S A M P E  
Recovered I .2/ 1 .OD - 120%. .= CLAYSTONE: olive black (5 Y 2/1) to 
d a r k  gray  (N  3 /0 ) ;  very fine-grained cal- 
careous sand  in f rac tures  with moderate 
yellowish brown (IO YR 5/4) staining; at  

a m  
41.2' band of caliche (or calcareous sand) .- reacts strongly with HCl; some organics; 
dry.  .. 
4 1 . 5 4 5 '  S A M P E  

* -  Recovered l.S/l.O' 150%. 
CLAYSTONE: same as above; dry. 

.m 

92.5-4 3.5' SAMPLE. 
a -  Recovered 1.4/1.0* - 140%. 

CLAYSTONE: same as above; dry.  

t 
I I I - 

P a g o  O f  LL 
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/ 
L l t h o l o g l e  D o a c r l p t l o n  

t 

t 

45.1-49,SO' S m  .' Recovered 3.7/4.5' = 82%. 
RQD - 2.6/3.7' - 70%. .' 45.1-45.6': CLAYSTONE: dark greenish 
gray ( S  G Y  4/11; dense; very broken; 

*' probably slough. 
45.6-47.4': SANDSTONE: dark greenish '' 
gray (S  G Y  4/1); fine-grained; well 

..sorted; some moderate brown ( 5  YR 4/41 
iron stains; trace organics; fracture (-80') ., a t  46.5-46.7' fi l led with iron stains; moist. 
47.4-49.5': CLAYSTONE: dark greenish .. gray (5  C Y  4/1); dense; no stains; ho- 
mogenous; d r y  to moist. 

49.5-S2.5' SAMPLF, 
Recovered 2.7/3.0' - 90%. 
RQD = 1.2/2.7' - 44%. .. CLAYSTONE: olive gray ( 5  Y 3/21; no 
silt; no sand; homogenous; trace organic 

*. fragments;  conrolidtted; moist. 

R Q D  = 1.3/3.8' - 34%. 
CLAYSTONE: d a r k  gray (N 3/01 to gray- 
ish black (N 2/01; dense; homogenous; 
some carbonaceous debris; moist to wet. 

S r m p l o a  C o l l o c t o d  o r  
O t h o r  T o r t s  P o r t o r m o d  / 
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.. 

- D  

.D 

.. t 

60.5-64 5' S m  
- 9  Recovered 3.6/4.0' = 90%. 

RQD = 3.6/3.6' = 100%. 
-CL.+YSTONE: d a r k  gray ( N  3/0); dense; 

consolidated; homogenous; some carbona- 
- D  ceous debris; s andy  f rom 60.9-6 1.4'; moist 

to wet. 

64.5-6a.s SAM P L E  
Recovered 3.3/4.0' = 83%. 

' RQD = 2.1/3.3' = 64%. 
64.5-66.6': CLAYSTONE: same as above. .. 66.6-67.8': MUDSTONE: brownish gray ( 5  
YR 4/11; very fine-grained; "sulphur-like" 

.,smell when HCl is added; abundant car- 
bonaceous fragments;  fragments strongly 

..react with HCI; cement  only slightly re- 
acts when powdered; very hard and 

- 9  dense; dry .  

Recovered 4.0/4.0' = 100%. 
RQD - 3.7/4.0' = 93%. 
CLAYSTONE: brownish black ( 5  YR 2/1); 
trace very fine-grained sand; abundant  
organic fragments; moist to wet. 

Recovered 3.1/4.0' = 93%. 
R Q D  = 3.7/3.7' = 100%. 
CLAYSTONE: same as above; no sand; 
fractures at 76.0' a n d  76.3' (-45'); moist 
to wet. + 

Sampler C o l l o c l o r  or / O t h o r  T o r t s  P o r t o r m o d  
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/ 
Ll t lo log lc  Doocr lgt lon 

Recovered 4.0/4.0' - 100%. 
RQD = 3.6/4.0' = 90%. 
CLAYSTONE: same as  above. 

- -TOTAL DEPTH OF HOLE: 78.50'; AD- 
JUST DEPTH. 

78 . S - g W '  SA MPu 
Recovered 3.7/4.0' - 93%. 
RQD - 3.7/3.7' = 100%. 
78.5-81.5': CLAYSTONE: same as above. .. 81.5-82.5': SANDSTONE: medium gray (N 
5 / 0 ) ;  well sorted; f i n e  to very fine- 
grained; rounded; some silt; some organ- 
ics; consolidated; homogenous; moist. 

86.5'- 
a =  Recovered 4.0/4.0' - 100%. 

RQD - 3.0/4.0' * 75%. 
SANDSTONE: medium gray ( N  5/0); f ine 
to medium-grained; rounded; well sorted; 
consolidated; calcareous cementation from 
86.3-86.5'-strongly reacts with HCl; some 
clay layers < I g  thick present throughout; 
wet t o  moist. 

d. 

i 

Somglor  Collector o r  / O t h o r  T o r t s  P o r t o r m o d  

i I I I - 
P o g o  O f  IL 
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6 O R E H O L E  

* !turd Area Boronoio w o i i  N O .  22-??BR L o c a t l o o  u t s  I ri P b t  

~ o o r ~ i n a ~ o r  N 36934.99 E 22715.72 Ground S u r f a c r  t ~ o r r t i o n  5930.70'  
T o l l 1  O O p t h  1 l 0 - 4 0 '  w i t o r  L O W O I  Encountoroa 1 2 . 2 '  

orili ing Company W les Bros 
o r t o  D r l l l o d  Seut 30 6 oct 7-8, 1987 n ~ i p ~ r  T . r +  
orill lnq ~ o t h o o  Hollcw Stem Aucer; %tary Core D r l l l l n g  c\u16 - 4 5 . 1 '  None; 
~ o g g o a  B Y  j .0.  

S t a  t i c  5852.04' (12 /01 /8 i )  
D r l l l o r  R. S b a n  

: A I  - 110 . 4 '  W a t e r  
lliwav: J.B. Bermart C h o c k 0 8  By 
Goologlat  3110 Managor 

C E A A P  M a n a g o r  

c~~~~~~~ Surface set to 43.59' b\/ K.D. Holliwav on October 2 ,  1987 

I 

L l t h o l o g l e  O o r c r l o t l o n  

4- - -  Recovered 2.6/4.0' - 65%. 
RQD - 1.312.6' = 50%. .- 86.5-87.1*: SANDSTONE: medium light 
gray (N  6/0); f ine  to medium-grained; -- rounded; well sorted; calcareous cement; 
very dense and  consolidated; dry. 

AND CLAYSTONE: sandstone layers 
medium gray (N  5/0); 0.5" to 2" thick; 

* '  claystone layers medium dark gray (N 
4/0); consolidated; moist. .. 88.5-89.1': CLAYSTONE: medium da rk  
gray (N  4/0) with some very thin ( ~ 0 . 5 ' )  
sandstone layers; same sand as above; 

* -  87.1-88.5': INTERBEDDED SANDSTONE 

' moist. 

Recovered 4.0/4.5' I 89%. 
RQD - 3.3/4.0* - 83%. 

STONE: medium light gray (N 6/0) sand- 
stone a n d  medium da rk  gray (N 4/0) 
claystone; sandstone layers -05 to I '  thick; 
claystone layers 0.2-0.5' thick; decrease 
sandstone content with depth; crossbed- 
ded sands; moist to wet. 

INTERBEDDED SANDSTONE/ CLAY- 

i 

S r m p l o r  C o l l o c t o d  o r  / Othor t o r t s  P ~ r l o r m 0 8  
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B O R E H O L E  
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Recovered 4.0/4.0' - 100%. 
RQD = 2.814.0' - 70%. 
INTERBEDDED SANDSTONE/ CLAY- 
STONE: same as above with claystone 
layer from 97.3-98.7'; moist to wet. 

99.0-103 0' SAMPLE ., Recovered 2.0/4.0' = 50%. 
RQD = 1.3/2.0' = 65%. 

STONE: same as above with less sand 
- 9  content; layers are not distinct gradual 

changes; moist to wet. 

., INTERBEDDED SANDSTONE/ CLAY- 

D 

102.0 - 107.0' S A M  Pz&, 
Recovered 5.0/5.0' - 100%. 
RQD .I 5.0/5.0' = 100%. 

" CLAYSTONE: medium dark gray (N 4/0); 
trace silt; trace carbonaceous fragments; 

'' homogenous; consolidated; dense; moist .. (picked UP one foot of core from last 
run). 

197.0-1 1 1.0' S A W =  
Recovered 2.0/4.0' - 50%. 
RQD = ,0.0/2.0' - 0%. 
CLAYSTONE: same as above; very bro- 
ken; moist. 

TOTAL DEPTH: 110.40' t 



W E L L  
COMPLETION 
I N F O R M A T I O N  

Qround Sur face  

7 

t @ontoal to  

0 
0, k ((11 t r l  3 /8" V o l c l v  Bentonite Pellets 



a -  
well No.: 2 : - ?  7 8 2  

WELL DEVELOPMENT SUMMARY SHEET 



I PACKER TEST D A T A  W E E 1  

, Sta lk  Walor Levol: 7R-hh' 

~ a t o  of  ato or ~ o v e l :  1211/87 

Job No.: 2029-17-02  

Rocky Flats Plant; thud Area 

well NO.: 2 2 - 8 7 8 1  Pag. - 1 of- 2 

0.333 '  
Commonla: -€ 1 nterval 115 failed on 2 1 3  pressure test and second l / 3  

Bor e hole Die m e  Ier : 

Acrybc Tube Diameter: 0.L463' 

m d  
No. 

I 

5 

6 

15 n 
8 2 . 7 0  9 2 . 3 5  1 5  n 

15  n 
S U  15  0 

15 1 6 . 5  

I I 15 I 1 6 . 0 5  
I I 

pressure test due to water gain i n  acrylic tube and test 

idtervals 176 and 7 failed on second 113 pressure test. 

JBB 2 . 5 6  1 0 / 0 9 / 8 7  Kass 

2 . 6 7  1 0 / 0 9 / 8 7  Kass 

7 . 5 0  2 . 9 5  i n . 4 5  

-L 5 0  JBB 3 . 6 2  1 1 . 1 2  
7 . 5 0  N /A  7. !in 4 . 4 3  1 0 / 0 9 / 8 7  Kass J B B  

7 . 5 0  1 . 9 4  9 . 4 4  1.90 1 0 / 0 9 / 8 7  Kass JUR 

1 . 5 0  .JBB n.n3 10 /09 /87  KCI. 4 . 3 8  11.88 

7 . 5 0  N /A 7 . 5 0  0 . 1 5  i o / o 9 / 8 7  KCL J B B  

I I I I 1 I 



I PACKER TESTOATA SHEET 

static Water Level: 7 8 - 6 6 ’  

0ato of ~ o t o r  ~ e v e l :  , 1 2 / 1 / 8 7  
Well No.: ??--r\ Page - 2 of - 2 

Borehole Diameler: o . 3 3 3 ’  

Acryhc Tube Diameter: 

Commonto: 

0 .1663’  

7 45.60 52.55 15 0 
15 8 . 0  

15 0 

6.70 4.45 11.15 

6.70 N /A 6.70 

.6.70 2.86 9.56 

Ah 

0.06 
0.15 

-0.44 

101 I2 187 

10/ 12 /87 

IO 12 /87 

KCL 
KCL 
KCL 

KDH 

KDH 

KDll 



.- 
PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY -FLATS PLANT: MOUND AREA 

TEST INTERVAL (FEET BELOW G.S.): 45.60 - 52.55 

JOB NO. 2029-17-02 
DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 78.66 

Q L 
W(--) 

2 (PI) (L) (H) R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00008688 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 49.07 + 11.15 + .OO * 2.31 = 60.22 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001233 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00021721 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 49.07 + 6.70 + 8.00 * 2.31 = 74.25 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000002500 FT/MIN 
K = .00000013 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 

- 



a PACXER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY -FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELoW G.S. ) :  5 2 . 5 5  - 62.20  
DATE TESTED: 10/12/87 BY: K.D.  HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 
LN(--) 

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00007240 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 57.38 + 12.05 + . O O  * 2.31  = 69.43  

R = BOREHOLE RADIUS = .17 FEET 

a 

a 

K = HYDRAULIC CONDUCTIVITY = .0000000698 FT/MIN 
K = .00000004 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00017377 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 57.38 + 6.70  + 9 . 5 0  2 . 3 1  = 86.02  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001353 FT/MIN 
K = .00000007 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 

- 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY -FLATS PLANT; MOUND AREA J O B  NO. 
DATE TESTED: 10/12/87 BY: K.D.  

TEST INTERVAL (FEET BEMW G . S . ) :  62.20 - 
DEPTH TO WATER (FEET BEMW G.S.): 78.6 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 

2029-17- 
HO LLI WAY 

' 71.85  

802 

Q L 
LN(--) 

2(PI) (L)  (HI R 
K = ------_----- 

1ST P1/3 TEST 
!- Q = INJECTION RATE = .00001448 (FEET3/MIN) 

L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 67.03 + 1 1 . 6 1  + . O O  * 2 . 3 1  = 78.64  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000123 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
TEST ABORTED 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY FLATS PLANT; MOUND AREA . J O B  NO. 2029-17-02 
DATE TESTED: 10/09/87  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BEMW G . S . ) :  71 .85  - 8 1 . 5 0  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  78 .66  

Q L 
W(--) 

2 ( P I )  (L) (HI  R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00004344 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 76.68  + 11.88  + . O O  * 2 . 3 1  = 88.56  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000328 FT/MIN 
K = . 0 0 0 0 0 0 0 2  CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00021721 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 6 . 6 8  + 7 . 5 0  + 1 3 . 5 0  * 2 . 3 1  = 115.36  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001261 FT/MIN 
K = . 0 0 0 0 0 0 0 6  CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 

- 



c 

PACKER T E S T  A N A L Y S I S  
. WELL NO.  22-87BR 

ROCKY F L A T S  PLANT: MOUND AREA J O B  NO. 2029-17-02 
DATE T E S T E D :  10/09/87 BY: J . B .  BERGMAN 

T E S T  I N T E R V A L  (FEET BELOW G.S.) : 81.50 - 91.15 
M A T E R I A L  T E S T E D :  ARAPAHOE SANDSTONE 

D E P T H  TO WATER ( F E E T  BELOW G . S . )  : 78.66 

Q L 
U(--) 

2(PI) ( L )  ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  R A T E  = .00386629 ( F E E T 3 / M I N )  
L = LENGTH OF TEST I N T E R V A L  = 9.65 FEET 
TEST I N T E R V A L  I S  BELOW WATER T A B L E  
HEAD = D E P T H  T O  WATER + GAGE H E I G H T  

+ GAGE P R E S S U R E  ( I N  F E E T )  
= 78.66 + 11.12 + .OO * 2.31 = 89.78 

R = BOREHOLE R A D I U S  = .17 F E E T  

K = HYDRAULIC C O N D U C T I V I T Y  = .00000288 F T / M I N  
K = .00000146 CM/SEC 

P2/3 TEST 
Q = I N J E C T I O N  R A T E  = .00641485 ( F E E T 3 / M I N )  
L = LENGTH O F  TEST I N T E R V A L  = 9.65 FEET 
TEST I N T E R V A L  IS  BELOW WATER T A B L E  

, H E A D  = D E P T H  T O  WATER + GAGE H E I G H T  
+ GAGE P R E S S U R E  ( I N  F E E T )  
= 78.66 + 7.50 + 16.05 * 2.31 = 123 

.17 F E E T  R = BOREHOLE R A D I U S  = 
24 

K = HYDRAULIC C O N D U C T I V I T Y  = .00000349 F T / M I N  
K = .00000177 CM/SEC 

2XD P1/3 TEST 
Q = I N J E C T I O N  R A T E  = .00275129 ( F E E T 3 / M I N )  
L = LENGTH O F  T E S T  I N T E R V A L  = 9.65 F E E T  
TEST I N T E R V A L  I S  BELOW WATER T A B L E  
HEAD = D E P T H  T O  WATER + GAGE H E I G H T  

+ GAGE P R E S S U R E  ( I N  F E E T )  
= 78.66 + 9.44 + .OO * 2.31 = 88.10 

- 

R = BOREHOLE R A D I U S  = .17 F E E T  

K = HYDRAULIC C O N D U C T I V I T Y  = .00000209 F T / M I N  
K = .00000106 CM/SEC 



L. 

PACKER TEST ANALYSIS 
. WELL NO. 22-87BR 

ROCKY FLATS PLANT: MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED : 1 O/ 0 9/ 8 7 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  8 2 - 7 0  - 9 2 . 3 5  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 
W(--) 

2 ( P I )  ( L )  ( H I  R 
K I ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = . 0 0 4 2 4 2 7 8  (FEET3/MIN) 
L =I LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 9 . 6 2  + . O O  * 2 . 3 1  = 8 8 . 2 8  

R = BOREHOLE R A D I U S  =: .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000322  FT/MIN 
K = . 00000163  CM/SEC 

P2 /3  TEST 
Q = INJECTION RATE = . 0 0 5 6 1 8 4 3  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE R A D I U S  =: .17 FEET 
= 7 8 . 6 6  + 7 . 5 0  + 1 6 . 5 0  2.31 = 1 2 4 . 2 8  

K = HYDRAULIC CONDUCTIVITY = .00000303 FT/MIN 
K = .00000154 CX/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = . 0 0 3 7 0 7 0 0  (FEET3/MIN) 

TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 1 0 . 4 5  + .oo  * 2 . 3 1  = 8 9 . 1 1  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000279 FT/MIN 
K = . 00000141  CM/SEC 

, 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY FLATS PLANT: MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 10/09/87 BY : J . B. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  92.35 - 1 0 2 . 0 0  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G.S.) : 78.66  

Q L 
LN(--) 

2 ( P f )  (L) ( H I  R 
K = ------------ 

1ST P1/3 TEST 
Q =I INJECTION RATE = .00127428 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 1 0 . 9 5  + . O O  2 . 3 1  = 8 9 . 6 1  

R = BOREHOLE RADIUS = .17 FEET 

K =I HYDRAULIC CONDUCTIVITY = .00000095 FT/MIN 
K = .00000048 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00240376 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7.50 + 1 8 . 5 0  2 . 3 1  = 1 2 8  

R = BOREHOLE RADIUS = .17 FEET 
90 

K = HYDRAULIC CONDUCTIVITY = .00000125 FT/MIN 
K = .00000063 CM/SEC 

2 N D  P1/3 TEST 
Q = INJECTION RATE = .00085435 (FEET3/MIN) 

TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

- L = LENGTH OF TEST INTERVAL = 9 .65  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 78.66  + 1 0 . 2 0  + . O O  2 . 3 1  = 88.86 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000064 FT/MIN 
K = . 00000033  CM/SEC 



a '- 

UELL - WUMBER DATE 

2207 11/12/01 
12/01 /07 
12/22/07 
01/27/00 
02/29/00 
03/21/00 
06/18/00 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND TOP OF o w i n  UATER 
SURFACE CASING S T I C K  OF 51  DEPTH 
ELEVATION ELEVATION UP BASE BELOU TOC 

5930.70 5932.49 1.79 88.U 50.70 
80.45 
50.50 
80.50 
80.70 
80. 60 
80.50 

UATER 
SURFACE 
ELEVAT10N 

5881 .79  
5852.04 
5881 .99  
5851.99 
5851.79 
5851.89 
5851.99 



INDEX OF DATA 

Boring No.: 37-87 

Completed as well? Yes 

Data in Filc 

x Log of Borehole 

X We11 Construction Summaries 

- 
- 
- x Well Development Summaries 

- 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 



L O G  
O F  

BOREHOLE 

15 

20 

C o r m o r t o  

4.0-7.0' SAMPLE. .. .-Recovered 0.813.0' = 27%. 
CLAYEY GRAVEL:  same as above. 

7.0-9 5' S A W  ' 

Recovered 2.512.5' = 100%. 
7.0-8.5': S A N D  A N D  GRAVEL: light 

--brown ( 5 YR 5 / 6 )  to a moderate brown 
( 5  Y R  414) sand, well-sorted a n d  range 

*-(2.0-1.5 mm) to 0.5-0.0 0 with  gravel 0.25 
mm to 1.5 m m  a n d  scattered large size: 

- -medium dense: weakl r  cemented; moirt. 

m 

- 
4- - 
- - 

- 
L L 

TIFI- 

Qo-2.0' SAMPkE 
Recovered 1.1112.0' = 70%. 
GRAVEL A N D  SAND: moderate brown 
15 YR 314) to grayish brown { S  YR 312): 
medium a n d  coarse sand  with small 
gravel (0.55 mm to 2.25 mm): subangular: - 5 .angular a n d  t e w  subrounded: weakly 
cemented: light: moist. 

to-4.0'  S A M P U  
Recovered 1.7/2.0' = 85%. 
2.0-2.7': G R A V E L  A N D  S A N D  same as 
above. 

10 - 

HNu background4.6 .  
DVA background = 
2.6. 
Ludliim background 
= 0.0. 

to -3 .7 ' :  Readings in 
augers: HNu = 0.2; 
O V A  = 3.2. 



a -  
L O G  
O F  

BOREHOLE 

L o c a t l o o  Rockv F l a t s  Plant: Solar  Pond Area ~ O r o ~ o l ~ / ~ o ~ ~  m0.  3 7 - 8 7  (cont'd.) 
C o o r d l n r t o r  21 77%1& 2 2 1 1 9 . 8 1  G r o u n d  S u r t a c o  E l o r o t l o n  5967.03' 
t o t a l  ~ o p t k  13.0' w o t o r  L B V O I  t n c o u n t r r o d  Yo*e 

Drlll lng Company Bovles Bros. ~ r \ t t o r  T. High 
D o t 0  Drl l lod October 2 6 .  1987 ~ 0 l o . r  8. Keenev 
Orllllng ~ o t h o d  Hollow Stem Auner orilllng C I U I ~  None 

S t 8 t l C  

- 
8.5-9.5' CLAYSTONE: l ight gray ( N  7 / 0 )  
medium plastic.  very calcareous in upper 
12" to sl ightly calcareous; streaked a n d  
highly  e f fervescess  with HCI: massive: 
blocky;  weathered: moist. i 
Recovered 3.51 3 3 '  = 100%. 
CLAYSTONE: light gray ( N  7 /0 )  to vary- 
iog brownish gray; s l ightly o x i d e  stained; 
blockv:  massive: highly to moderately 
plastic: weathered: moist. 

TOTAL DEPTH: 13.0' 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

- ~ o c a t i o n -  Pock,: F l a t s  ?!ant; S o l a r  Ponds .'\rea w a i l  N O .  

E l o v a t ~ o n :  G r o u n d  S u r f a c e  5967.03 '  

T o t a l  D a D t R :  W a l l  9 .O '  t o p  o f  C a r i n g  5969.02 '  

C o o r d i n a t e @  \I 7 7 5 0 7 . 1  5 F 7 7 1 1 9 . 9 3  

l o r a k o l o  13.0' 
F o r m a t i o n  o f  C o m p l e t i o n  Rockv Flats  Alluvium 
C a s i n g  Y a t a f l a l  S c h  5 .  T w e  316, TFJ S t a i n l e s s  

1 1  . . Stee l  S c r a n  Y a I r i  a~ Q- n 1 n 
0110 1nata11.8 October 2 3  

~ n r t r i ~ o ,  B Y  R. Treat 8110 Y a n a a o r  

caring O1amotar 2" ID 
- ";pe 316. TFJ S u r f a c e  C a r l n g  D l a m o i a r  5''  ID 

SteelAp,,oro, ,y 

Q o o l o g l r l  
CEAR? Y- 

C o m m o n t r  

Ground Surlac 

7 
Sur fas .  S0.I 
Y a t  a r l a  1: 

Port land Type I 
Cement 

F i l l o r  Mater ia l :  - 
32-62 S i l i c a  Sa 

B a c k f l l l  h 3.25 L o n g l h  ((1. 

1 

l o f a h o l a  
> i a  m ta r :  

7 - 5 ' '  



e -- 

a 

No.: i - - ?  7 

-WELL DEVELOPMENT SUMMARY SHEET 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

WATER 
SURFACE 

DEPTH UATER 
WELL SURFACE CASING STICK OF SI DEPTH 

CRCUND T o 9  OF 

DATE ELEVATION ELEVATION UP BASE B E L W  TOC ELEVATION 

37a7 11/12/a7 5947.03 5969.02 1.99 8 . n  6.90 5962.12 
12/22/07 6.64 5962.62 
01/27/88 6.80 5962.22 
02/29/08 6.30 5962.72 
03/21/88 7.00 5962.02 
oC/18/88 6.64 5962. C2 
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INDEX OF DATA 

Boring No.: 38-87 

Completed as well? Yes 

Data in Filc 

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 

- X Saturated Thickness Hydrographs 

S O U  POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS P U N T .  GOLDEN, C O L O W O  1 JULY 1- U P E N D I X  B 



0 -  
L O G  
O F  

B O R E H O L E  

S a n p l o r  C o O o c t o d  or 
hor t o r t a  P o r t o r n o d  L l t k o l o g l e  D o r c r l p t l o n  

I S T U R B E D  

9.0-2.0' S A M P L E  
Recovered 0.812.0 = 4.5%. 
GRAVEL A N D  SAND: very pale orange 
(10 YR 8 / 2 )  to dark  brown with gravel 
subangular. angular (0.5 mm to 3.25 mm) 
w i t h  possible scattered cobbles. f i ne -  - grained sand: weakly cemented: light 
moist. 

LO-4.0' S A M P L E  
Recovered 0.812.0' = 45%. 
GRAVEL: slightly sandy to v e r y  snndv: 
sand range (3.0-2.5 8) to (2.5-1.0 8) w i t h  
gravel (0 .75  mm to 3.25 mm): angular: 
calcareous: weakly cemented: subangular: 
well to poorly sorted; light moist. 

ROCKY FLATS ALLU\'IUbf 

5.0-7.0' SAMPI& 
Recovered 1.213.0 = 40%. 
SAND A N D  GRAVEL:  light brown ( 5  YR 
516)  to pale brown ( 5  YR 5 / 2 )  with sand 
(3 .0-2.5 0) a n d  scattered sands (1.5-1.0 
mm): gravel (0.25 mm to 2.00 mm): weakly 
cemented: poorly sorted: angular- 
subangular gravel; light moist. i ti 

11 Nu bac kground=0.4. 
O V A  backgrouod = 
0.6. 
Ludlum bac kground 
= 0.0. 
N o  readings above 
background. 
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BOREHOLE 

.. 

C o r m o n t o  

gravel to 1.7s mm; subangular and  
subrounded; some scattered gravel: .- moderately calcareous; weakly cemented: 
moist. 

A R A P  A H O E  FORMATION 

7.5-9.0': CLAYSTONE: verv pale  orange 
"(LO YR 8 1 2 )  to medium light g r a v  r N  
6/0): very calcareous: massive: niedium 
plastic: blocky: weathered: moist. 

+ 
-- 
. 
. 

. 
a. 

.. 
. 
-. t 

-. 
. 10.0-14.0' SAMPl E 

Recovered 5.214.0 = 130%. 
CLAYSTONE: medium light gray (N 6/01 
down to approximately 11.2'; transition to 

..light pray a n d  severely oxide (Fe )  stained 
brown; medium plastic: massive: only 

4. slightly calcareous streaked; blocky; 
weathered; moist. 

TOTAL DEPTH: 14.0'. 

-- 
.- 

9.0-10.0.: CLAYSTONE: medium lielit 
grav ( N  b t f 3 ) :  massive: h i p l i l y  plast i ( : :  
bloc k y ; o 11 1 y s I i g 11 t 1 y c n 1ca reo us: s t re a ked: 
weathered; moist. t 

it. 

$rn) loo C o l l o a t o r  or / Othor t o r t #  Cortormo4 



'8, E L i 
C O M P L E T I O N  
I N F O R M A T I O N  

a -- Woll n o .  38-8 7 
E l r r a t ~ o n :  G r o u n d  Surface 5 9 7 1 . 7 9 '  

T O D  o f  c a s ~ n g  5 9 7 3 . 9 5 '  

CEARP yuUg.r 
C o m m o n l a  

Ground S U r f 8 C c  

S u r f a c .  Seal 
Y a I orlal:  

P o r t l a n d  Type I 
Cement 

B r n t o n i t o  

L o n a l h  111.1 

C i l l o r  Mater ia l :  - 
3 2 - 4 2  S i l i c a  Sal 

7 . 5 "  

I l -  I 
l W r l l  t o l a l  



Well No.: 3 - 8  

WELL DEVELOPMENT SUMMARY SHEET 

COMMENTS 

I I I I t I 
I I I 



YELL 
DATE 

3887 11/12/07 
12/21/07 
01/27/88 
02/29/88 
03/21/88 
W W 8 8  

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

CRWNO TOP OF DEPTH UATER 
SURFACE U S I N G  STICK OF SI DEPTH 
ELEVATION ELEVATION UP EASE EELOV TOC 

597i.n 59n.95 2.16 9.27 0.30 
8.20 
-1.00 
-1.00 
-1.00 
-1.00 

UATER 
SURFACE 
ELEVATION 

5965.65 
5965.75 
DRY 
DRY 
DRY 
DRY 



SATURATED THICKNESS IN WELL # 38-87 (SP) 
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INDEX OF DATA 

Completed as well? Yes 

Data in Filc 

X Log of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

- 
- 
- 
- Hydraulic Conductivity Test Data 

and Results 

x 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 
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6 O R E H O L E  

C o m n o r t a  

S a m o l o r  C o l l o c t o d  o r  / O t h r  t o s t s  P o r t o r m o d  
I I 

Recovered  0.7/?.0' = 3%. 
G R A V E L  A N D  CLAY: d i r k  dusky brown 
( 5  YR 2 / 2 )  to mixed light brown: weaklv 
c e ni e n t e d: s u ha n g u la r . sub  r o u n d e  d 
q a a r t z i t e  gravel: poorly sorted: low 
plastic: s l igh t ly  sandy;  fine-grained: light - 5 

2.0 - 3.5' S A hl P LE, 
Recovered  1.5/1,5' = 100%. 
2.0-3 .2 ' :  G R A V E L  A N D  CLAY: d a r k  
yellowish o range  (10 YR 6 / 6 )  to moderate 
vellowish o range  (LO Y R  5 / J )  w i t h  g rave l  
to 4.00 mm a n d  larger: sand  varying (2.0- 
1.5 8 to 0.5-1.0 0): light moist. 
3.2.3.5': CLAY: d a r k  yellowish orange (10 
YR 6 / 6 )  modera te ly  cemented: sl ightly 
sandy;  f ine-gra ined:  occasional small scat-  
t e red  gravel;  highly plastic; very, moist. 

10 

3.5-6 5' SAhIFLF 
Recovered  3.0/3.0' = 100%. 
3.5-5.2':  CLAY: moderake brown ( 5  YR 
414) to vary ing  gray;  considerablv oxide  

3 stnilled: low plastic; f ine-graiued saud  
(3.0-2.5 0): weakly cemented; claystone 
fragments:  moist. 

A R A P A H O E  FORMATION 

5.2-6.5': CLAYEY SANDSTONE light 
(N 7 /0 ) ;  f ine-gra ined  sand  (3.0-2.5 8) 
finer:  weakly cemented; weathered: 

20 - 

11N u ba c kg toil nd-0.2. 
O V A  Bachprotrnd=2.8 
Lud lum background 
= 0.0 

Q.0-2.0': Field screen 
readings: H N u  = 0.2 
(0 .2) :  O V A  = 2.8 (2.8).  
No ludlum readings  
above  backsround.  

2.0-33': Field screen 
readings: HNu = 0 .2  
(0 .2):  OVA = 2.8 (2.8). 
No ludlum readings  
above  background.  . 

3 3 - 6 3 . :  lrpper con-  
tact  snmple: 
S P 0 8 8 70 3 Lr C. 

6.5-8.5':  Contact sam- 
ple: SP088706CT. 

9.0-11 5': Bedrock 
snmple: SPO88709BR. 

11.5-14.0': Field 
screen r e a d i n ~ s :  H N I I  
= 0.2 ( 0 . 2 ) ;  O V A  = 2.8 
(1.8). 

14.0- 16.5': Field 
screen readings: HNu 
= 0.2 (0.2): O V A  = 2.8 
( 2.8 ). 
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L o c a t l o n  B o r o h o l o / W o l l  NO. 30-878BLSpOR -87 (con't.) 
C o o r d l n r t o r  G r o u n d  S u r f r c o  E l o r r t l o n  

T o t a l  O o p t h  W r t o r  L o v o l  E n c o u n t o r o d  

S r m D l o r  C o l l o c t o d  or 
O t h o r  T o r t .  P o r f o r m o d  / 

SANDSTONE: light grav  ( N  7/0) to 
severely oxide  s ta ined  brown: l i ne -  
praii ird sand  (3 .0-2 .5  8):  weakly cemented: 
massive: slight clay binder:  weathered: 

9.0-11.5' SAhll'LE. 
Recovered 2.5: 2 . 5 '  = Inf!?. 
C ' L A Y E Y  SANDSTONE:  varv iup  oxide 
( F e )  browns to grays; l ine-gra ined  sand  J s  
above: massive: weakly cemented: 
weathered: moist. 

11.5-14.0' S A W  
Recovered 1 . S l Z . 5 '  = 60%. 
CLAYEY SANDSTONE:  as stated above  
con t in 11 e d s t B i ne d: In ode  r a t e 1 y oxide  

Recovered 2.012.5' = 80%. 
CLAYEY SANDSTONE: light grav  ( N  
7 / 0 )  to severely oxide  s ta ined  brown: 
sand  (3 .0-2.5 8) ;  massive: low plastic: 
weakly to moderately cemented: 
we a t  her e d: moist . 

Recovered 2 . 3 1 2 . 5  = 92%. 

STONE: oxide  s ta ined  brown to light 
gray: low plastic: massive: weakly 
cemented: weathered: moist. 

C'LAYEY TO V E R Y  CLAYEY SAND- 

u: Readings  in 
augers: H N u  = 0: 
O V A  = 28. 



e 
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Boroholo/Woll N o .  7 9  - R7-?08 -87  f r n n ' t . )  L o c a t i o n  

C o o r d l n a t o o  G r o u n d  S u r f a c o  E l o v a t i o n  
W o t o r  L o v o l  E n C O u n t O f O d  t o t a l  D o p t h  

Drl l i ing  C o m p a n y  
0.10 D r l l l o d  

Drl l l lng Y o t k o d  

Loggod D y  
O.ologlot 

s t a t i c  

D r l l l o r  

H0ip.r 

O r i l l l n g  Fluld  

C h o c k r d  I v  
a l to  ~ a n a g o r  

C L A R C  U o r a g o r  

C ommonta 

t Recovered 1.412.5' = 56%. 
C L A  Y E Y SANDSTONE: modera tel v ox ide  

b s ta ined  to light gray  ( N  7 / 0 )  massive. 
f ine-grained: weathered: moist. 

21,s-24.0' SAM P LE. 
' Recovered 1.812.5 = 72%. 

C L A Y E Y  SANDSTONE: l igh t  pray ( N  
7/01 to severely oxide  s ta ined  brown: low 
plastic sands  (3.5-3.0 0 io  2.5-2.0 0); 
weakly cemented: massive: moist. 

2 4.0 - 2 6.5' S AMP L E, 
Recovered 1 . 2 / 2 . S  = 60%. 
24.0-25.0':  CLAYEY SANDSTONE: as 
uoted above: moist. 
2S.O-25 .2 ' :  CLAYSTONE: medium gray  ( N  
410): massive: blockv; remain ing  slightly 
saody  (3.5-3.0 0): low plastic: weathered: 
moist. 

S a m o l o o  C o l i o c t o o  o r  
O t k o r  T o o t o  P o r t o r m o d  / L l t k o l o a l c  0 o o c r l p t l o n  

L 

26.5 -29.0' S A51P L E. 
Recovered 2 . 5 ; 2 . 5  = 100%. 
CLAYSTONE:  niediuai e r n v  t N  - n, 
massive: meciiuiii plnsiic: C l i p i i t l v  tylock v :  
iiow oiilv s l i p h t l v  os ide  staiiied i i i  . S I I ~ : I ~ ?  

a t  2 S . S  and 28.8' for 2" streaks.  

29.0.3 1.5 ' S A M P I ~ F  
Recovered 1 . 3 1 2 5  = 52%. 
SANDY CLAYSTONE: as noted above  
bu t  tiow moderately oxide  ( F e )  stained: 
massive: medium plastic; weathered; 
moist. 

It 

$0.10-59.75': Packer 
Test l i i terval #IO. 

59.75-69.40': Packer. 
Test Interval # 9.  
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L o c r t l o n  B O ~ O ~ O I O ~  W O I I  N O .  39-87B~/S?08-37 ( c o n ' t . )  
C o o r a l n r  to. 

T o t r l  Oopth 

G r o u n d  S u r f r c o  E l o v r t l o n  

W r t o r  L o v o l  E n c o u n t o r 0 6  

StOtlC 

Orill lng C o m p r n y  D r l l l o r  

D o t o  Dr l l lod  Ho lpor  
Dill l ing Y o t h o 6  Dr l l l lng F lu ld  
Loggod B y  

Q o o l o g ~ r t  

C o m m o r t r  

3 1.5 - 34.0' SAMPLE, - -  Recovered ?.?/?.s' = 88%. 
SANDY CLAY STONE: upper for mat  ion .- (31 .5-32 .0 ' )  then  slightly sandy,  f i ne -  
grained: severely oxide  s ta ined  brown to -- a light medium gray  ( N  610); massive: low 
to medium plastic: weathered; blocky; 
moist. 

34.0-36.5' SAMPLL 
Recovered ?.5 /2 .5  = 100%. 
CLAYSTONE:  da rk  gray  ( N  310) to . medium gray  ( N  5/0): massive: medium 
plastic: blocky: slightly sandy;  f ine-  . graiued: moist. 

. .  JG 5-39.0' SAhIPLE, 
Recovered 1.7 /2 .5  = 68%. - CLAYSTONE:  inoderate brown ( 5  Y R  
J / 4 )  to medium da rk  gray ( N  6/01; 

c massive: blockv: medium plastic: sl ightly 
saudy: weathered: streaked, moist. 

P 

2 9 .O - J I .  5 ' SA h.1 P LE. - Recovered ?.?/Z.S = 88%. 
CLAYSTONE/SHALE:  medium d a r k  c rav  
( N  410): massive: blocky slightly saudy;  .. f iue-grained: medium plastic: moist. 

- - 4 1.5 - 44.0' S AMP L 
Recovered 1.2 /2 .5  = 48%. - -  CLAYSTONEISHALE:  medium d a r k  
gray  ( N  4/0),; massive: medium plastic -- somewhat  blocky; just slightly sandy: 
light moist. 

S r m o l o r  C o l l o e t r 6  or 
O t k o r  T o r t r  C o r f o r t a o ~  / 

P o g o  @ (  19 

. . .  
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L o c a t l o n  B o r o t ~ o ~ o / W o ~ l  N O .  39-97BR/SP08-87 (con't.) 
C o o r d l n r t o r  G r o u n d  S u r t a c r  E l o v a t l o n  

T o t a l  D o p t h  W a t o r  L o r 0 1  E n t o u n t o r o d  

S t I t l C  

D r l l l l n ~  C o m p a n y  D r l l l o r  

0.10 Dr l l lod  H O l D O f  

D r i l l i n g  u ~ t k o e  O r l l l l n g  F lu ld  

Loggod D y  C h o c k 0 4  O y  
a O O r 0 9 1 8 t  alto Mmromor 

C L A I P  Ymro@or 
C o m m o r t r  

J 1 .3 -1 . s .~ '  SAbWLF - Kccovered 1.68/J.10' = 41%. 
R Q D  = l.OJ/1.68' = 62%. 

41.8-42.35': SILTY CLAYSTONE: d a r k  
1- gray  (N 3/0) to olive black ( 5  Y 2/11: 

some very f ine-gra ined  sand; well sorted: 
'- unconsolidated: blocky; soft to medium 

hardness:  damp .  

STONE:  olive black ( 5  Y 2 / 1 ) :  s a n d  very '. 
f i ne-gra ined  (3.5-4.0 8) .  well sorted: 

.- consolidated: blocky: medium hardness: 
some organics: damp.  

8 -  J 1.3-41.8'; CLAYSTONE PLUG. 

'- 42.35-44.03': SANDY SILTY C L A Y -  

45.4-40.5' SAMPLE. .- Recovered 4 . L O / J . L O '  = 100%. 
RUD = 3.55/4.10' = 8770. 

= -  SANDY CLAYSTONE:  olive gray  ( 5  Y 
J / l )  to olive black ( 5  Y 2 / 1 ) :  sand  very 

= -  f ine-gra ined  (3.5-4.0 8): well sorted: 
occasional lenses of a coarser g ra ined  -- sand  (3 .0-2 .5  0) :  pinkish gray ( 5  YR 8/11 
incrcns ing  down  core when get i n to  sand-  -- s tone /c laysrone  interbeds: consolidated: 
hard: a t  45.80' have a leaf imprint:  occa- -- s iona l  organics  throughout  core: damp .  

SamDlOa C o l l o c t o d  or  
Llthotoalc D o r c r l p t l o n  hor  t r r t r  P o r t o r n o d  

80 

79.05-88.70': Pnc kcr 
Test In te rva l  # 7. 

88.70-98.35': Packer 
Test In te rva l  Y 6. 

98.35-108.00': Pac ke I 
Test In te rva l  # 5 .  
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L o  c a t Ion B o r o h o l o /  W o l l  N O .  39-873RlSP08-87 fcon't.) 
C o o r d l n r  l or  G r o u n d  S u r f a c o  E l o v r t i o n  

t o t a l  0 0 0 t h  W a t o r  L o v o l  E n c o u n t o r o o  

Static 
Orl l l lng  C o m p a n y  D r l l l o r  

Oat. O r l l l o O  H o l p o r  

Oritling Yothod Drl l l lng f l u l d  

Comnontr  

J 

J9._S-54.0' SAMPl F 
Recovered 5.2014.50' = 93.30%. 
ROD = 2.7013.90' = 69%. 
49.5-50.7': S A N D Y  CLAYSTONE: olive 
pray ( 5  Y 3 1 2 ) ;  cut t ings  f rom above: 
moist. 
50.7-54.0': S A N D Y  CLAYSTONE: olive 
gray ( 5  Y 4 / 1 )  to olive black ( 5  Y 1/11; 
same as 45.40-49.50' interval;  a t  52.25'  
have  some f ine -g ra ined  sand  s ta ined  da rk  

I. yellowish o range  (10 YR 6/6k lenses of 
f ine-gra ined  s a n d  iucrease down core; at  .- 53.5'-54.0' c lay  is predominaut ;  damp. 

'- 

'- 

* -  

'- 

S a m p I o r  C o l l o c t o d  o r  
hor  t o r t r  P o r l o r m o d  Lltho log lc  D o r c r l o t l o r  

108.00 -117.65': Packer 
Test In t e rva l  # 4. 

115.65-125.30': Packer 
Test In te rva l  # 3. 

117.65-127.30': Packer 
Test Iu te rva l  # 2. 

1 2 2.68 - 1 3 2.3 3': Pack e r 
Test In te rva l  # 1. 

24.0-57.0' SAMPLE.  
Recovered 3.3 i3 .0 '  = 110?~. 
HQD = 2.45/3.30' = 7 4 5 .  
SANDY ("LAYSTONE: same ns above 
w i t h  nodules  of  verv pale orange (10 1 . R  
8 / 2 1  c l a v  a n d  very f ine-era ioed  s n n d  i n -  
creasinp d o w n  <.ore: n~ ~ Q , : J .  1 1 a j - p  l-::il 
imprint:  less f ine-gra ined  sand  lenses: 
cia 111 p. 

57.0-61.0' S A W  
Recovered 4.0/4.0' = 100%. 
R Q D  = 4.0/4.0' = 100%. 
S A N D Y  CLAYSTONE:  same as above 
w i t h  more f ine -g ra ined  sand  lenses; Clay .- llodt1les st i l l  preseut;  more organics than  
above: clay increases down core wi th  -- 60.0-61.0' mostly clay: damp.  

.. 

-- 
*-  

* -  6 I. .O -6 5 .O' SAM€' LL 
Recovered 0.0/4.0' 0%. -- Lost core. 
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65.0-66.0' S A M P L L  
Recovered 1.51 1.0' = lSO%. 
R Q U  = 0%. 
C'LAYS'TONE: liplit greenish gray  (5 G Y  
411) to da rk  greenish gray  ( 5  G Y  2 /11  
f rom 65.0-65.3': rest of core olive black ( 5  
Y 2 / 1 1 ;  trace very f ine-gra ined  sand: core 
manpled f rom dril l ing; appears  un- 
consolidated a n d  blocky; d a m p  to moist. 

'- &6 .O - 70.0' SAM F LE, 
Recovered 5.0JJ.O' = 12570. 
R O D  = 2.615.0' = 5270.  
66.0-67.5': CLAYSTONE: olive black ( 5  Y 
l i l )  to brownish black ( 5  YR 2 ; l ) ;  trace 
silt a n d  verv f ine-gra ined  saud: some 
organics: blocky: consolidated: damp.  
67.5-68.5': (_L.AYSTUNE: olive black ( 5  Y 
2 / 1 1  to brownish black ( 5  YR 2/1) ;  trace 

,. silt a n d  very f ine-gra ined  sand: some 
organics: blocky: consolidated; damp.  .. 68.5-69.5': CLAYSTONE: olive black ( 5  Y 
2 J l )  to greenish black ( 5  G Y  2/1) to black 

a -  ( N  1/01: trace silt: blockv; damp.  
69.5-70.0': CLAYSTONE: medium bluish 

' 9  gray  ( 5  B 511) to medium gray  ( N  5/01; 
highly plastic; block: moist. 

'. 

'. 

. 
7 0 .O - 7 4.0' S A h.I P LE. 
Recovered 0.614.0' = 15%. 

CLAYSTONE:  olive black t S  Y 1 1 )  1 0  

.- medium d a r k  Srav I N  .1!0): blockr:  
h om one no ti s: p I a s I i c : d a m p . 

.I RQD = 0%. 

. 

8amplos  C o l l o r t o d  o r  
O t k o r  T o r t e  C o r f o r n o d  / 

. .  



L O G  
O F  

B O R E H O L E  

.- 

.. 
- 

' 

Loc a t l o n  b o r o k o i o / ~ ~ i ~  N O .  39-8iBRISP08-87 Icon't.) 
C o o r d l n r t o r  G r o u n d  S u r l a c o  t ! o r r t ~ o n  

W a t O r  L o r 0 1  t n c o u n t o r o d  1 0 t . l  O r p t h  

Static 

Drl l l lnq C o m p a n y  O r l l l o r  

oat. 0rlIl.d H o l p o r  

O r l l l l n q  Y o t h o d  Or1111ng Flu14 

76.0-80.0' SA h.1 P L& 
Recovered  2.12/J.O' = 53%. 
R Q D  = L.50/2.13' = 70%. 
CLAYSTONE:  olive black ( 5  Y 2 /1 ) :  some 
silt: some orpauics: trace verv  f ine -  

homo ge no u s: 
blocky: medium hardness: damp.  

- g r n i n e  d s a n d i i i  t e r b e ds: 

- 
8o,o-a,.o 1 .  SAMPLE. 

.L Recovered  2.62/2.01 = 131%. 
R O D  = 1.62/1.62' = 62%. 

- - S A N D Y  CLAYSTONE:  olive b lack  ( 5  Y 
2 1  I ): some v e r y  f ine-grained sand. poorly -- sorted.  subangular  to subrounded f ine -  
g ra ined  sand  occurr ing  in lenses a n d  
interbeds: some silt: some organics: s m a l l  .. coal  seams: blockv; fa i r ly  homogenous: 
niediuai hardness: damp.  

L 

-. 

t 
~~ 

75.0- 76.0' SAPciPG 
Recovered  3.8512.0' = 193%. 

Picked  up 1.85' f rom previous run .  
72.15-74.0': CLAYSTONE:  olive black ( 5  
Y 2 / 1 )  with lenses of black ( N  l / O ) ;  
blockv, homogenous: plastic: damp.  
74.0-76.0': CLAYSTONE:  olive black ( 5  Y 
2 / 1 1  to  medium gray  ( N  5/0) ,  blockv. ! homogenous: plastic: damp.  

R Q D  = x 6 1 3 . a 5 *  = 5 9 ~ ~ .  



L O G  
O F  

BOREHOLE 

L o c a t l o n  ~ O ~ O ~ O I O / W ~ I I  n o .  39-8iBRISP08-8i f c o n ' c . )  
C o o r  d l n r t o r  

T o t a l  Ooptk  
G r o u n d  Surface E l o r r t i o n  
W a t o r  L o v o l  t n c o u n t o r o d  

Orl l l ing N o t h o d  

L o 9 0 0 4  B y  
O.ologlat 

t J- Recovered 2.38/?.0' = 119%. 
R O D  = 2.15/2.38' = 9 W o .  

S T O N E  INTERBEDS: olive black ( 5  Y 
- - ? / I )  ro d a r k  gray  ( N  3/0);  sand  very f i n e -  

gra ined  to f ine-gra ined .  poorly sorted. 
' -occurs  in lenses a n d  interbeds: occasional 

s t r ingers  of coal in small  f r ac tu re s  w i t h  
no or ien ta t ion :  some silt: some organics: 
consolidated: medium hardness: frnin 
83.0-84.0' have  sii iall  lenses of f a i r l y  wvell .. sorted f ine-gra ined  (3.0-2.5 0, . sn i id .  
subroanded :  quar tz i t ic .  yellowish g r a y  I 5 

.. Y 8/11: cianip w i t h  sand  lenses moist. 

. -SANDY CLAYSTONE/CLAYEY SAND-  

s -1 .o - R 6.0,  s x h I r L F ,. -- 
Recovered  2.0 /2 .0 '  = 100%. 

.= RVD = 1.76/2.0' = 56%. 
S A N D Y  CLAYSTONE: olive black ( 5  Y .. lo da rk  gray  ( N  3/01 with yellowish 
gray  ( 5  Y 8/11 f ine-gra ined  sand  lenses 

-=  occasional. poorly sorted; occasional 
s t r ingers  of coal: some silt: some organics: 

- =  consolidated: damp.  

. 88.0' SAMPLE, 
Recovered  2.012.0. = 100%. 

.:' R Q D  = 2.0/2.0'  = 100%. ..) S A N D Y  SILTSTONE: same as above 
except less sand: no coal striugers: damp.  

- 9  

. . .  



L O G  
O F  

BOREHOLE 

-- 

L o e  t Ion B O I O ~ O I O / Y O I I  no. 39-87BRISP08-87 f:on't.) 
G r o u n d  S u r f r c o  ~ I o r o t ~ o n  C o o r d l n o t o o  

t o t o 1  D o p t h  W o t o r  L o r 0 1  L n c o u n t o r o d  

Orlll lng C o m p a n y  D r l l l o r  

n o i p ~ r  0010 D r l l l ~ d  

Orlll lng Y o t h o d  O r l l l l r @  Clulo 

s to trc  

I $ 8 0 9  0 SAMPI E, 1 .  . - L. 

Recovered J.0/4.0' = 100%. .- ROD = ?.G3/4.0' = 91%. 
88.0-91.0': S A N D Y  SILTSTONE: 01; v c  
black ( 5  Y 2 / 1 )  a n d  d a r k  gray  ( N  3/01; 
some clay: lots of silt: some very f ine-  .- gra ined  f a i r ly  well sorted s a n d  wi th  
lenses of a f ine-gra ined ,  well sor ted  sand: - -  damp. 

-. black ( 5  Y 2 / 1 )  witti yellowish gray  ( 5  Y 
8 / 1 )  to p inkish  p ray  ( 5  YR 8 / 1 )  f ine -  

* m  grained sand ,  f a i r ly  well sorted: sand  in 
lenses a n d  ititerbeds: some clav:  some .' oreanics: smal l  planes of lamina t ion  
present i n  s a u d  lenses: consolidated: 
damp. 

9 1.0-92.0': S ILTY SANDSTONE: 01; vc 

C o n n o r l a  

.. 
- =  

,:. 

9' -. 0-96 .o * s AMP L L 
Recovered J.OIJ.0' = 100'30. 
R Q D  = 3.8314.0' = 96%. 
92.0-94.25': S ILTY SANDSTONE: olive 
black ( 5  Y 2/11 to yellowish gray ( 5  Y -- 8/  1): very f ine -g ra ined  to f ine-gra ined  
sand. fa i r lv  well sorted: some planes of 

* -  Iaiiiiiiatioii: less silt arid clav t l i n i i  above: 
some occasional organics:  consolidated: 
damp.  

SANDSTONE: same 3s above w i t h  f i n e r -  

Y5.2-?6.0': SILTY SANDSTONE: s a m e  3s 

94.25-95.'': SANDY SILTSTONEISILTS 

-- gra ined  sand: d a m p .  

- -  91.0-04 15.: dnnip.  

-. 

T' t 

t I  

8 o r ~ l o o  C o l l o o t o e  or / Othor  t o o t a  ? o r f o r r o o  



C O G  
O F  

B O R E H O L E  

'?6.0-100.0' S A M P L E  
Recovered 4.3IJ.O' = 107%. 
ROD = J.O/4.3' = 9270. 
96.0-97.35': SANDY SILTSTONE: olive 
black ( 5  Y Z/L); very fine-grained sand. 
fa i r ly  well sorted in siltstoue m a t r i x :  .- some clay: some organics: some lamination 
planes: consolidated: at  96.10-96.50' and .. 97.2-97.35' have lenses of a light olive 
grav ( 5  Y 6 / 1 )  to olive black ( 5  Y = / I ) .  

- 9  f a i r l y  well sorted, moist, fine-grained 
sand: damp. 
97.35-99.0': SILTSTONE: olive black ( 5  Y 
2 ; l k  very fine-grained sand yielding to 
claystone downcore a n d  disappearing a t  
08.85'; consolidated: some clay: lots silt: 
occasional nodules of grayish orange ( L O  
Y R  7/41  clay, prominent f r o m  97.35-98.0': 
some organics: damp. 
99.0-100.0': CLAYEY SILTSTONE: olive 
black ( 5  Y 2/1) :  trace very fine-grained .. sand: lots of silt: lots of clay: consoli- 
dated: some organics; occasional grayish -. oraiipe (10 Y R  7/41 nodules of clay: 
da 111 p. 

L o c a t l o n  l o r o k o i o ~  w o i i  N O .  39-879R/SP08-87 (con't.) 
C o or dln ( 0 8  

T o t a l  D o p t h  
G r o u n d  S u r f a c o  E l o v a t l o n  

W a t o r  L O V O ~  C n c o u n t o r o d  

Orl l l lng C o m p a n y  

Oat.  D r l l l o d  

Drlll lng Mothod 

Loggod m y  
O o o l o # r a t  

+ I  

t 

i 
. 



L O G  
O F  

BOREHOLE 

L o c a l l o n  l o r o h o l o /  W O I I  no. 39-87BRlSP08-87 (con't.) 

C o o r d l n a i o r  G r o u n d  Surface t l o r r t i o n  
W a l o r  L o r 0 1  t n c o u n t o r o d  T o t a l  Ooptk  

S t a t l e  

O r l l l o r  

M a l o o r  

D r l l l l r ~  F l u i d  

I I 

I 

- 

t 

100.0-104.0' SAMPJ E, 
Recovered 2.6114.0' = 6S.3%. 

100.0-101.0': CLAYEY SILTSTONE: olive 
black ( 5  Y 2/1): trace very f ine-gra ined  
sand: f a i r l y  homogenous; consolidated: 
danip. 

lowish grav  ( 5  Y 8/11 to olive black ( 5  Y 
2/11: sand  f rom very f ine-gra ined  in 

-, ripper portion to f ine-gra ined  in lower 
portion f a i r ly  well sorted. subrounded:  .. some silt: l i t t le clay: consolidated: d a m p  
to moist. .. 101.5-102.61': CLAYSTONE: medium da rk  
gray  ( N  410) to da rk  prav f N  310);  liighlv -. plastic: blockv: homogenous: no  silt or 
sand: d a m p  to moist. 

R Q D  = ?.50/2.61' = 96%. 
*. 

.. 
101.0-101.5': SILTY SANDSTONE: y ~ l -  

- 
104.0-108.0' SAMPI F =. Recovered  J.OIJ.0' = 100%. 
R O D  = 3.2714.0' = 82%. 
CLAYSTONE:  olive black ( 5  Y 2/11 to  
d a r k  gray  ( N  3/01: trace silt; block!; 
homogeaous: d a m p  to moist. -. 
. 

. 
-L  

L 

-- 



L O G  
O F  

BOREHOLE 

L o c  a t ton  

C o o r d l n o i o a  a r o u n d  S u r t a c o  C I o v a t i o n  

T o t a l  010th W a t o r  L o v o i  C n c o u n t o r o d  

l o r o h o l o ~ w o l l  No.  39-87BR/SP08-87 (con't.) 

t 
108,0-112.0' SAMpl F 
Recovered 3.914.0' = 98%. 
R U D  = 3.4913.9' = 89.5%. 
108.0-110.0': SILTSTONE: olive black ( 5  
2/11: some very  f ine-gra ined  sand: som, 
clay: some organics: f a i r l y  homogenous 
consolidated; ha rd ;  more  sand  down core i damp.  -- 110.0-111.90': SANDSTONE: da rk  greenist  
g rnv  ( 5  G 4 1 1 )  to greenish gray  ( 5  G k  -- 6/1) wit11 some yellowish gray  ( 5  Y 811)  
very f ine -g ra ined  (2.5-4.0 0) to f ine .  
g ra ined  (3.0-2.5 8);  f a i r l y  well sorted: 
s 11 b a n g 11 1 a r to s u b r o u n d e d : some si 1 t : t race 
clav: sonic leaf a n d  plant stem organics. 
increases down core: sand  f ines  as goes 
down core with occasional lenses of the  .- coarser grains; inassive: d a m p  to moist. 

. 
-- 

-- 
I 

.- 
II. .- .. 



L O G  
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-- 
* -  
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L o c a t i o n  D O I O ~ O I O / W . I I  no.  3 9 - a 7 9 ~ I s ~ o a - 8 7  (con'c.) 
C 0 0  I o i n a l o a  G I o u n O  Surcrco  C ~ o v r t ~ o n  

t o t o 1  000th  W e t o r  L o r 0 1  L n c o u n t o r o O  

s t r t l c  

Orlll lng C o m o a n y  D r l l l o r  

oat .  O r l l l . 0  noipor  

Or l l l lng  M o t h 0 0  Or l l l lng  Cluld 

Loggoo m y  C h o c k o d  B Y  
O o o l o ~ l r t  $It. Yan...r 

U a n a ~ o r  

I1  2.0- 116.0' S a  
Recovered 4.67/4.0' = 117%. 
R Q D  = 3.23/4.67' = 69%. 
I12.f)-11~.5*: SANDY SILTSTONE: olive 
black ( 5  Y 2/1) :  40% silt: 40% organics: 
20% sand; consolidated: d a m p  to moist. 
112.S- 115.75': SANDSTONE: greenish gray 
(5 G Y  6 / 1 )  to d a r k  greenish gray  ( 5  G 
4 /11  with some yellowish gray  ( 5  Y 8/1k 
f iue -g ra ined  (3.0-2.0 0) to medium-  
gra ined  (2.0-1.5 0) sand,  f i n i n g  down 
core: occasional lenses of clay a n d  sil t  
associated wi th  organics occurr ing  
throughout  t he  core: s a n d  massive wi th  
zones of contor ted  beddiug; consolidated: 
a t  112.75' have  a f r a c t u r e  of coal w i t h  
siiiall f r ac tu re s  of  coal or orgaiiics occttr- 
r ing  throupho~ir the core: d a m p  to moisr. 

- D  115.75-116.0': SILTY SANDSTONE: olive 
black ( 5  I' 2 : l ) :  verv sil tv;  sand f i n e -  .- gra ined  I O  medium-gra ined  a s  above. 
occur r ine  i n  lenses: m a n y  organics I V i t I t  

- m  r l n v  associated: !.cry h a r d :  consoli~lal..f.l:  
d a m p .  -- 
. 
rn 

-- 
d- 

- -  

C o n n o n t a  

S a n ~ l o a  C o l l o e t o d  or  
L l tho log le  O o ~ c r l o t l o n  hor  T o o t a  Cortorror  

I 1 

i t  

P a g o  i 4  O f  I:' 0 
I 
J 



a 
- -  
- -  

I 

. 
Recovered 2.0/4.0' = 50%. 
IIClD = 0.45/2.0' = 12.5%. 

A N D  CLAYSTONE: reworked. 
116.3-1 16.9': S A N D Y  SILTSTONE: olive 
black ( 5  Y 2 / 1 )  with yellowish gray ( 5  Y '. 8/11  and greenish gray (5CY 6 / 1 )  fine- 
grained sand in lenses: some clay: some 
organics: massive: consolidated: damp to 

116.0-116.3': CVT'TINGS OF SILTSTONE 

.. moist. 

..STONE: olive black ( 5  Y 2/11: heavy silt 
influence: sand is very fine-grained: sonic .. organics: massive: consolidated: damp. 

116.9-1 18.0': CLAYEY S A N D Y  SILT- 

a 

+ 

.. 

t t  

. 

. 

d. 

-. t 

S a r o l o a  Colloctod or  / O t h o r  t o r t r  P e r f o r n o d  



L O G  
O F  

BOREHOLE 

L o c a t l o n  

C o o r d i n a t o r  

T o t a l  D o p t h  

corn 

. 

l o r o h o l o ~  W O I I  N O .  39-879RlSP08-87 ( c o n ' t . )  
G r o u n d  S u r f r c o  C I a r r i l o n  

s t a t r c  
D r l I I a r  

H o l p o r  

D r l l l l n @  Clurd 

I 1 2 o . O - m '  SAMP J F 
Recovered 4.6/2.0' = 230%. 
KQD 3.9714.6' = 86%. 
115.0-120.0': C L A Y E Y  SILTSTONE: olive 
black ( 5  Y 2 / 1 )  to greenish black ( 5  G Y  
2/11; t race  very f ine-gra ined  sand: some 

.- organics: occasional seams of coal: 
massive: blocky: f a i r l y  homogenous: con- .- solidated: damp.  
12U.IJ- 121.4': C L A Y E Y  SILTSTONE: d a r k  -. greenish gray  ( 5  G J/1) to greenish black 
( 5  G Y  ? / I ) ;  t r ace  very f ine-gra ined  sand  

= -  i n  lenses: some organics: massive: consoli- 
dated: damp.  -. 1 2 I . J - l 2 2 . 0 * :  SANDSTONE: da rk  greenish 
grav  ( 5  G J ' l )  to greenish black ( 5  G Y  -- 1 - ) l ~ ;  I 

to sand: f ine-gra ined  to medium-gra ined  
(2.0-1.5 0) . sand. sub rounded  to 
su bangular:  fe ldspa th ic  a n d  quar tz i t ic :  .. 
f a i r l v  wel l  sorted: massive; homogenous: .- consolidated: f e w  organics: d a m p  to moist. 

some silt iu top of core g iv ing  w a y  

I 
I I 



L O G  
OF 

BOREHOLE 

.- 

-- 

- 
Lee r t lon 

~ o o r d ~ n a i r r  

t o t a l  O o p t h  

122.0- 126.0' SAhlT'LE 
Recovered  J.O/ 4.0' = 100%. 
RQD = 3.65/4.0' = 91%. 
122.0-122.85': SANDSTONE: greenisli gray 
( 5  G 6\11 to greenish black ( 5  G 2 / 1 ) :  
some silt: f ine-gra ined  to medium-gra ined  .- ( 2 3 - 1 . 5  0) sand. sub rounded  to 
subangular ,  fa i r ly  well sorted: some -. organics: massive: consolidated; moist. 

- -  greenisli g ray  ( 5  G 6 / 1 )  to greenish black 
( 5  G 2/11:  very f ine-gra ined  sand  w i t h  
lenses of  f ine -g ra ined  to medium-grained 
sand  as above (122.0-122.85'): some =. oreariics more than  above: clay inf luence  
w i t h  organics: s and  decreases down  core 

d m  giv ing  way to more silt.  a little clay. a n d  
inore organics: massive: consolidated: 
cia mp. 

- 

122.85-126.0': SANDSTONEISlLTSTONE:  

Orlll lng C o m p r n y  

D a t a  D r l l l o d  

Orl l l lng Y o t h o d  

Log900  81 
o.oro#rrt 

+ 

-m 

# -  

C C A n ?  m r r 0 g . r  

126.0-130.0' SAMPLE. 
Recovered  1.5iJ.O' = 37.5%. 
R Q D  = 0.75/1.5' = 50%. 
SANDSTONE:  medium d a r k  gray ( N  4IO) 
lo l ight grnv ( N  7/01: very f ine-gra ined  to .- f ine-gra i i ied  ( 3 . 5 - 2 . 5  0) fe ldspa th ic  a n d  
qua r t z i t i c  sand;  fa i r ly  well sorted: 

- =  massive:  occasional trace lamina t ion  
planes: s a n d  fines down core: some 
organics: some silt: from 127.3-127.5' have 
zone of clay influence: moist to wet. -- 

+ 

C o ~ n n o r t r  

.- 

t t  



L O G  
O F  

B O R E H O L E  

I 

L o e r  t lon 

C o o r d l n r t o r  

T o t a l  Oapth 

-- 
-- 

D r l l l l n g  C a m p o n y  

D r t o  D r l l l o d  

D r l l l l n g  Y o t k o d  

Lo9a.d B y  
a O O l O # l 8 t  

130.0-132.0' SAh.IPLE. 
Hecovered 4.35/2.0' = 217.5%. 
KQD = 3.6814.35' = 84.6%. 
117.5-129.4': CLAYEY SILTSTONE: da rk  
greenish pray ( 5  G 4/11 to greenish black 
( 5  G 2/1):  n o  organics, hard: massive: 
fa i r ly  homogenous: consolidated: d a m p  to 
dry.  .. 129.4-129.7': SILTY CLAYSTONE: same 
a s  ahove: d a m p  to dry.  

_I. 129.7-130.0': SILTY SANDSTONE: same ;IS 

above w i t h  some clav:  verv l i n e - g r a i n e d  
- =  sand: moist .  

.. greenish e r a v  ( 5  ti J 1 1  to ereeni.qli e r J r  
( 5  ( i  6 ! 1 ~  verv  t i t l e -e ra i i ied  ( ' - : ,5 -111 81  t o  

- =  tine-evaitred I -: 1 1 - 2 . 5  01. t a i r i y  (vel1 ' . I % I  t r ' l  

sai id:  some silt: massive:  c o n s o l i d a t e d :  
* m  d a m p  to moist. 

120.0-L32.0': SILTY SANDSTONE: d a r k  

8 0 r o k o i o / ~ . i i  N O .  3 9 - 8 7 W s ~ o a - 8 7  (con't.) 
G r o u n d  S u r f a e o  C l o r a t l o n  

W a t o r  L o r 0 1  L n c o u n l o r o d  

S t r t l c  

D t  I t lor 

n o t p o r  

D r 1 1 1 1 n ~  F l u l d  

C h o r k o d  B Y  
$It. maraaoc 

C R A R P  M r r o @ o r  
Cornmoat8 

-. 

13,3)-136.0' SAMPLE 
Recovered 4.18/4.0' = 104.5%. 
RQD = 3.76/4.18' = 90%. 
132.0- 131.4': SANDSTONE: da rk  greenish 
gray ( 5  G 411) to greenish gray  ( 5  G 6/11: 
f ine-grained (2.0-3.0 8 )  sand: fa i r ly  well 

e sorted: some silt: massive: consolidated: .. damp.  
132.4- 136.0': SILTY CLAYSTONE: dark  - -  greenish g r a y  ( 5  G 4/1) to greenish gtay 
( 5  G 6/1) :  trace very f ine-grained sand  -- silt i n  t ap  of core gives way to  clay down 
core: fairly homogenous: massive; consoli -- dated: hard: no organics; damp.  

t t 

+ 

8ompl.r t o l l o o t o d  or / O t h o r  t o r t 8  P o r f o r m o l  



L O G  
O F  

BOREHOLE 

L o c a t i o n  

C o o r d i n a t o r  

T o t a l  Oopth 

Drlll lnq C o m p r n y  

D o t o  Dr l l lod  

Drlll lnq Yothod 

L o g g o d  by 
Ooologrrt 

B o r ~ h o i ~ / w ~ i i  N O .  39-875R/SP08-87 (con't.) 
G r o u n d  S u r t a c o  E l o v r t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

O r l l l o r  

Molpor  

Or l l l lng F luld 

C h o e k o d  S y  
1110 Y a a a a o r  

/ I I I I 

L l t h o l o g l e  O o r c r l p t l o n  

t 1 I - +  - ~.0-140,0' S A M P E  
Recovered 2.014.0' = 50%. 

.- RQD = 0.6/2.0'  = 305. 
CLAYSTONE: medium gray ( N  5 / 0 )  to 

- -dark  gray ( N  3/0); SONC silt: homogenous; 
massive; blocky; no organics; damp. - 

TOTAL DEPTH: 140.00'. 

L 

.. 
L 

d- 

-- 
e- 

-- 

S a m ~ l o r  C o l l o c t o d  o r  I 
O t h o r  t o r t r  C o r f o r m o d  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

CEARP M.nrg.r 
S u r  f a r e  c a s i n e :  se t  t o  6 4 . 0 '  bv R .  T r e a t  on O c t o b e r  30,  1987 .  ~ o m m o n t r  

Ground S u r f a c  -r-- 
S U f f l C O  S O 8 1  
Y a t  o r  i a  I: 

P o r t l a n d  Type  I 
Cement 

B o n t o n i t o  

L o n g t h  ( f t . '  

F l l t o r  Matorial: - 
3 2 4 3  S i l i c a  Sal 

8 a c  k f Ill w 2 2 .  4 Long tk  ((1.1 

n 

I I 



WELL DEVELOPMENT SUMMARY SHEET 

, 



0 e 

I PACKER TEST DATA SHEET 

Job No 2029-17-02 Static Water Level. &98 ' 
~ o c a l l o n  Hockv F l . l t s  l'lmt: Solar P o n d s  Arc& Date of water ~ e v e 1 . 4 / 1 8 / 8 8  

well NO 39-87BH PaOe I of 2 
Borehole Diameter 0.111' C o m m e n t s  -1 1! 2 (117.65 - 127.10') f a i l e d  

Acrylic Tube Oiameler: 0 . 1 6 6 3 '  

root ~ O W I  109 oi 10.1 BOW of 10.8 L 0.0. AVO. H 2 0  
No. k10W.b To01 wOVV.8 bbUa* m-0 Gam H.)gh( 

1 122.68 132.33 15 0 5.90 4 - 2 5  

- 15 29.7 5.90 

15 n 5.90 2.712 

3 -  115.65 125.30 15 0 5.90 3 .94  

15 28 5.90 - 

I I .437 - n . n i s  I 1 / 1 2 / ~ 7  

7 0 . 0 3  11/12/87 
1 I/I?LBL 5.90 0.08  

- 1 5  

1 I 



69.413 

--. 
74.o'i L 

15 

15 
15 

15 

l'i 

~~ ~~ 

, PACKER TEST D A T A  SHEET 

Job No.: 2029-17 -02  Static Water Level: , 

Location. Hockv  F l ~ t s :  ~'~~~~ t )  c . Date of Water Level: 

well N~ 39-R711K (cont ' t l . )  Page 2 of- 2 

C o m m e n t s :  
Borehole Diameter. 

Acrylic Tube Diameter: 
~ 

Ah 

A n 
1 7 . 1  

0 
0 

1 4.8 

n 

15.08 
n 

0 

L 
5 . 9 0  

5.00 
5 . 9 0  

'i.4n 

LaL- 
5.90 
& 

.sn 

ll/l?lR7 

11112/87 
1 1 /  1 2 / 8 7  

1 1  / 1 2 / 8 7  

11113/A7 
11/12/87 
11/13/87 
l - l f u a L  
1 1 / 1 3 / 8 7  

0.10 

o.on 
0.00 - 
n.oo 

0 

0.05 
-0.015 

m 
4 . 0 6 0  59 .75  6 9 . 4 0  9 

10 50.10 5 9 . 7 5  15 

1 5  



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD HOLLIWAY 

TE-ST INTERVAL (FEET BELOW G . S . ) :  50.10 - 5 9 . 7 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S. ) :  8 3 . 9 8  

Q L 
LN(--) . K = ------------ 

R 2 ( P I )  (L) ( H I  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

R = BOREHOLE RADIUS = 

K = HYDRAULIC CONDUCTIVITY = 

.00007240 (FEET3/MIN) 
9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 54.92  + 5.90 + 1 5 . 0 8  2 . 3 1  = 9 5 . 6 6  

.17 FEET 

.00000005 FT/MIN 
R = .00000003 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA J O B  NO. 2029-17-02  
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

TEST INTERVAL (FEET BELOW G.S.): 5 9 . 7 5  - 6 9 . 4 0  

Q L 
LJJ(--) 

2 ( P I )  ( L )  (HI  R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = 

= 6 4 . 5 7  + 9 . 9 6  + . o o  * 2 . 3 1  = 7 4 . 5 3  

. O O O O O O O O  FT/MIN 
K = . O O O O O O O O  CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE; 
Q-0 

P2/3 TEST 
Q = INJECTION RATE = 
L = LENGTH O F  TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

.00018825 (FEET3/MIN) 
9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 5 . 9 0  + 1 4 . 8 0  * 2 . 3 1  = 1 0 4 . 6 6  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 1 2  FT/MIN 
K = .00000006 CM/SEC 

2 N D  P1 /3  TEST 
- Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 

L = LENGTH O F  TEST INTERVAL = 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE R A D I U S  = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = 

9 . 6 5  FEET 

= 6 4 . 5 7  + 8 . 7 1  + .oo  * 2 . 3 1  = 7 3 . 2 8  

.OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE 
Q=O 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02  
DATE TESTED: 1 1 / 1 2 / 8 7  BY: K D  HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  6 9 . 4 0  - 7 9 . 0 5  
MATERIAL TESTED: ARAPAHOE CWYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1ST P 1 / 3  TEST 
Q = INJECTION RATE =: .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 9.58 + . O O  * 2 . 3 1  = 8 3 . 8 1  

R = BOREHOLE R A D I U S  = . 17  FEET 

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

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE: 
Q=O 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 0 1 4 4 8 0  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 5 . 9 0  + 1 7 . 1 0  * 2 . 3 1  = 1 1 9 . 6 3  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 8  FT/MIN 
K = . 0 0 0 0 0 0 0 4  CM/SEC 

2ND P 1 / 3  TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 

TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

- L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE R A D I U S  = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = . O O O O O O O O  FT/MIN 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE; 

= 7 4 . 2 3  + 7 . 6 6  + . o o  * 2 . 3 1  = 8 1 . 8 9  

K = .OOOOOOOO CM/SEC 

Q=O 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/12/87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S . ) :  79 .05  - 88 .70  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83 .98  

Q L 
LN(--) 

2 ( P I )  (L) ( H I  R 
K = ---_-------- 

1ST P1/3 TEST 
Q = INJECTION RATE = .00002896 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL I: 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 3 . 8 8  + 10.34 + .oo  * 2 . 3 1  = 9 4 . 2 1  

R = BOREHOLE RADIUS = . 17  FEET 

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

P2/3 TEST 
Q = INJECTION RATE = .00011584 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83 .88  + 5 . 9 0  + 19 .40  * 2 . 3 1  = 1 3 4 . 5 9  

R BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000006 FT/MIN 
K = .00000003 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/12/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  83.98 

TEST INTERVAL (FEET BELOW G.S.): 88.70 - 98.35 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00010136 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98 + 5.90 + 21.70 * 2.31 = 140.01 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = .00000002 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/12/87  BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
TEST INTERVAL (FEET BELOW G . S . ) :  9 8 . 3 5  - 1 0 8 . 0 0  

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00015929 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD =I DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = .17 FEET 
= 83.98 + 5.90 + 2 4 . 0 0  * 2 . 3 1  = 145.32 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 

. 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED : 11/ 11/ 87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

TEST INTERVAL (FEET BELOW G . S . ) :  1 0 8 . 0 0  - 1 1 7 . 6 5  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00026'065 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98 + 5 . 9 0  + 2 6 . 0 0  2.31 = 1 4 9 . 9 4  

R = BOREHOLE RADIUS = .17 FEET 

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

2ND P1/3 TEST 
TEST ABORTED 



P A C E R  TEST ANALYSIS 
WELL NO. 39-87BR - ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 

DATE TESTED : 11/ 11/ 8 7 BY: KD HOLLIWAY 
TEST INTERVAL ( F E E T  BELOW G . S . ) :  115.65 - 125.30 

MATERZAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER ( F E E T  BELOW G.S.): 83.98 

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1 S T  P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = I N J E C T I O N  RATE = .00175214 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98 + 5.90 + 28.00 * 2.31- 154.56 

R = BOREHOLE. RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000076  FT/MIN 
K = .00000039 CM/SEC 

2ND P1/3 T E S T  
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  1 2 2 . 6 8  - 132.33 DATE TESTED: 11/11/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = . 0 0 0 0 4 3 4 4  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98 + 10.15 + .OO * 2.31 = 94.13 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00017377 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98 + 5.90 + 29.70 * 2.31 = 158.49 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



UELL 
NUMEER 

3907 

- 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRaJNO 
SURFACE 

DATE E L E V A T I O N  

11/12/07 5967.10 
12/22/07 
02/01/88 
02/29/80 
03/21/88 
04/18/00 

TOP OF 
CAS I NG 
ELEVATION 

5969.12 

DEPTH UATER 
S T I C K  OF S I  DEPTH 
U P  BASE BELOU TOC 

2.02 117.14 23.90 
23.60 
40.20 
46.60 
100.6 
86.00 

UATER 
SURFACE 
E L E V A T I O N  

5925.22 
5925.52 
5900.92 
5902.52 
5810.52 
'5863.12 
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INDEX OF DATA 

Boring No.: 56-87 /SP16-87 

Completed as well? Yes 

Data in Fit€ 

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 

- x Saturated Thickness Hydrographs 

. 

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



I 

e 
L O G  
O F  

BOREHOLE 

L o c i t ~ o n  Rockv F l a t s  Plant; Solar Pond Area I ) o r o h o l O / w . l l  no. 56-87/SP16-87 
C o o r e i n a t o r  3 7 6 5 4 . 2 3  E 21319.10 

'0' 
T o t a l  D o p t h  13.4 W i t o r  L o v o l  E n c o u n t o r o d  None 

G r o u n d  S u r t a c o  E l o v r t ~ o n  5978 .51' 

S t 8 t t C  

. Drltllng Company Bovles Bros. ~ r 1 1 1 . r  T. High 
Oat. D r l l l O d  Januarv 7 .  1988 ~ o l p ~ r  E. Keenev 
Drl l l lng Y o t k o d  Hollow S t e m  Auger Drt l l tne  ~ t u t d  None 
L o g g o d  Dy KD Holliway 

Qoologlrt 

Sanmlor  C o l l o c t o d  o r  
Other t o r t r  P o r t o r n o d  / 

Recovered  2.0/2.0' = 100%. 
0.0-0.5': 'TOP SOIL: var ied  greens  a n d  
browns: grass a n d  ice: subangular:  cobbles 
up to I" diameter:  sandy clay; f rozen .  

A R T I F I C I A L  FILL/  D I S T U R  BED 

0.5-1.1': C L A Y E Y  SAND: pale yellowish 
b rown  (10 Y R  6 / 2 )  to d a r k  yellowish 
brown (10  Y R  412); very coarse-gra ined  
(2.U-1.5 0 to l/J"). poorly sorted sand: 
sub c oil n d e  d to angular: sm a I I q ti  a r t zi t e 
gravel up  to 1" diameter;  unconsolidated; 
moist to frozen. 
1.1-2.0': S A N D Y  CLAY: modera te  brown 
( 5  YR 3/41; some very coarse-grained, 
poorly sorted.  subrounded to angu la r  
sand;  angu la r  qua r t z i t e  grave l  up  to 3" 
diameter:  va r i ed  green to yellow red 
orange  to red  s ta in ing  throughout  core; 

H N II b a c k pro u n d= 1.1. 
O V A  Bachground=l.6 
Ludlum background 
= 0.0 

Q.0-2.0': Field screen 
readings: HNu = 1.2 
(1.2); O V A  = 1.9 (1.2).  

9.0-2.0': Field screen 
sample: SP168702FS. 

LO-3.q.: Field screen 
readings: HNu = 1.2 
(1.2); O V A  = 1.2 (1.2). 

4.0-6.0': Field screen 
readings: HNu = 1.6 
(1.6): O V A  = 1.2 (1.2). 

6.0-8.0': Field screen 
readines: HNu = 1.2 
(1.2);  O V A  = 1.0 (1.0). 

6.0-8.0': C'pper con- 
tact sample: 
SP168708L'C. 

10.0-1 1.2': Con tact 
samy1c:SP 1687 lOCT 

bL:-l1.4': Fie ld  
screen readings: H N u  
= 1.2 (1.2); O V A  = 1.0 
( 1.0). 



L O G  
OF 

8 O R E H O L E  

L o c a t I a n  Rockv F l a t s  Tlant; Solar  Pond Area 8 0 r o h o l ~ / w ~ 1 l  w 0 .  56-87lSP16-87 [cznt 'cl .)  

Coorbln0l . r  N 3 7 6 5 4 . 2 3  E 21319 .10  G r o u n d  S u r t a c o  L I o v o t ~ o n  a78 .51' 
W a t o r  L o r o t  L n c o u n t o r o a  Yone T o t a l  Oopth 13.+ /O' 

Drl l l lng C o m p a n y  Bovles Bros. o r ( 1 1 0 r  T. High 
O a t 0  D r l l l o d  Januarv 7 .  1988 n o ~ p . r  8.  Keenev 
Orl l l lng Yothod Hollow Stem Auger  O r l l l l n a  F I U ~ ~  Sone 

s t a t r c  

- =  '.0-.1.0' SAMPCE, 
Recovered 1.512.0' = 75%. ' .- CLAYEY S A N D  A N D  GRAVEL: l iaht 
brown ( 5  YR 5 / 6 )  with pale yellowish -- orange  (10 Y R  8 / 6 )  a n d  d a r k  yellowish 
orange  (10 Y R  6 / 6 )  with  t race  modera te  
reddish browu (10 YR 416). mostly i n  
sand  zones: very coarse-grained, poorly 
sorted sand. subangular  to angular:  

.. quar t z i t e  grave l  subangular  to broken. to 
3" diameter:  becomes sandier  down  core .. with  medium-gra ined  (2.5-1.5 0) fa i r ly  
sorted.  subangular  sand: damp. . 
4 .O - 6.0' S AMP LE -. Recovered 2.012.0' = loo?-0. 
SANDY CLAY: nioderate yellowisli 

*. brown  (LO YR 5/41 to d a r k  yellowish 
brown (10  YR 4 / 2 )  with some yellowish 
gray  1 5  Y 7 / 2 )  especially towards  bottom 
of core: subangular  to angular  quar tz i te  
grave l  up to 2" diameter  increases down 
core: qua r t z i t i c  sand  a n d  pebbles. sub-  
rounded to subangular  medium-gra ined  
(2.0-1.5 8 )  to coarse-grained up  to l l 4 "  
diameter:  poorly sorted: unconsolidated: ., some ca l iche  increases down core: damp 
to moist. 

-- 

11.1-1 3.4': Bedrac k 
Sample: SP168711BR 



O F  
B O R E H O L E  
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Lo@@od D y  KD Hollivav 
Q.oro@lrt 

Y 6 / 4 1  to yellowish gray ( 5  Y 7/2);  some 
clay; sand  is very f ine-gra ined  to f ine-  
g ra ined  ( 2 3 - 2 . 0  8): f a i r ly  well sorted; 
snconsol ida ted :  some caliche ( s t rong  
reaction to HCI); damp to moist. 

GRAVEL:  yellowish gray ( 5  Y 7 / ? )  with 
light brown ( 5  YR 5/61 a n d  modera te  
reddish brown (10 R 416)  staining: f ine-  
gra ined  ( 3 - 2 . 0  0) to coarse-grained. 
poor1 v sorted.  subrou  nded to sn ba ngu lar 
sand;  subangu la r  gravel: lots of caliche: 
unconsolidated: moist. 

7.00-8.00': C L A Y E Y  S A N D  A N D  

. 
8.0-10.0' SAMPLE, '. Recovered  0.0/2.0'  = 0%. 
Lost core. 

P.R A PA HOE FORMATION 

Q / K a  contac t  estimated a t  0.40' bv 
dr i l l ing  a n d  cutt ings.  

10.0- 1 I., 
Recovered 1.8/ 1.2' = 150%. .- SANDY CLAYSTONE: l ight olive gray  ( 5  
Y 5 / 2 1  to yellowish gray ( 5  Y 7 1 2 )  w i t h  
d a r k  yellowish orange  (10 Y R  6 / 6 )  i r o n  
staining; very f ine -g ra ined  to f ine-  
g ra ined  sand;  some  caliche: consolidated: 
damp.  

.- 
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/O t bot  t o r  t r C o r t o r  mod 
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L O G  
O F  

BOREHOLE 

~ o c o t i o n  Rockv Flats  Plant; Solar Pond Area 
C o o r d l n . t r a  N 3 2 6 5 L . 2 3  E 21319.10 

T o t a l  000 th  13 .60 '  

Orl l l lng C o m p a n y  Bovles 3ros .  
0.10 0r11tod Januarv 7 .  1988 
Orlll lng ~ o t h o d  Hollow Stem Auger 
Loggod B y  KD Holliwav 

O O O I O ~ I O ~  

C o m m o r t r  

/ 
L l t h o l o a l c  D o a e r l ~ t l o n  

--I 
P 

L 

.m 

- 
c 

). 

r 

. 

. 
r 

. 

. 

. 

11.2-13.4' S A M P I S  
Recovered 2.2/2.3'  = 100%. 
S A N D Y  CLAYSTONE: same as 
w i t h  occasioual iron nodules. 

.* 

TOTAL DEPTH: 13.40'. . 

L 

-. 

b 

-- 
- 

- b  

S a n ~ l o r  C o l l o c t o d  or / O t h o r  t o o t o  P o r t o r m o d  

above 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t i o n  Rocky Flats Plan t ;  Solar  Ponds .;rea 
C o o r a ~ n a i o s  7 7 6 5 b .  ? ?  r ?1119 19 
T o t a l  O ~ p t h :  W ~ l l  9 . 9  3 '  

b o r o n o i o  13 . l rO '  
F o r r n a t l o n  o f  C o m p l o t l o n  Rockv F l a t s  Alluvium 
C a s i n g  ~ a t o r l a l  Sch 5 ,  Tvpe 316, T F J  S t a i n l e s s  

S tee l  
S c r o o n  Y a t o r i a J Q i n  I' , j i r p  . 
Oat .  I n r t a l l o d  Januarv 8 ,  1987 Scalnless Stee 
1msta11.d K.D. Holliwav 

Tyae  316, TFJ -- 
O o o l o g l r t  

W O l l  N o .  56-87 lSP l6 -87  
E l o v o t i o n :  G r o u n d  S u r i a c a  5978 .51 '  

t o p  0 1  C a r i n g  5979 .89 '  

CEARP M n . g r  

C o m m o n t r  

t t o p  o f  C a r i n a  

Ground S u r f a c  

-I--- 
S u r f a c o  S o a l  
Y a t or 111: 

Portland Type I 
Cement 

F i l t o r  Yatorbal:  - 
32-42 S i l i c a  Sa 

B a c k  f ill 

t h  

B a c k  f Ill Y a  t o r  1.1: 2 3 / 8 "  [, RPutonite P e l l e t s  



Hkll No.: 55-37 

WELL DEVELOPMENT SUMMARY SHEET 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

UATER GRQlUO TOP OF DEPTH UATER 

WELL SURFACE U S l U t  STICK OF SI DEPTH SURFACE 
DATE ELEVATION ELEVATION UP BASE EELW TOC E L E V A T I O N  

5687 02/29/80 59’18.51 5979.89 1.58 9.67 6.70 5973.19 
5972.09 
5973.19 

7.80 
6.70 

03/21/88 
ac/ 18/88 



SATURATED THICKNESS (ft,) 

m 
I 
I 

# 
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1987 BOREHOLES 

SOLAR POND CLOSURE CHAIUCTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDICES 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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L O G  
O F  

B O R E H O L E  

L o c a t t o n  b c k v  Flats Plant; Solar ?onds Area ~ o r ~ ~ o l ~ , W ~ ~ ~  N o .  s p o l  - 8 7  
~ 0 0 r a l n a t . r  * ?l 37792 E 21209 G r o u n d  8 u r t a c o  E l o r r t ~ o n  *5982.7 '  
t o l a l  D o p t h  3 0 . 7 '  W r t o r  L o v o l  C n c o u n t o r o a  1 5 . 7 l  

S t a t l c  
Drl l l lng C o m p a n y  Sovles Sr o s .  Or111.r R. Sharu 
O a t 0  Or l l lod  U p r  77-7Q 1987 n01p.r T. Yerritt 
Orlll lng Y o t k o d  Hollow Stem Auger O r l l l l n e  Fluid %ne 
Loggod B Y  J. Bacchus Chocked B y  

o.ologrrt 81to Y o n o ~ ) o r  

C R A R ?  I r r o a o r  
~~~~~~t~ Jorehole backf i l l ed  v i t h  Portland Type I Cement. 

*Coordinates and e l evat ion  estimated from topographic map. 

. 0 - 4 .  0'  SAMPI& 
Recovered 2.0/2.0° = 100%. 
CLAY: danro: largo m 1 . r  c lasts  of igneous 
origin: rewta u i t h  HCL; s l i g h t l y  moist. 

~ 

ARTIFICIAL F1LL/DISlURSEQ 

0.0-2.0' SAMPLE' 
Recovered 1.2/2.0' 60%. 
0-0.6': SAND: moderate yellowish brow (10 YR 
5 / 4 ) ;  s i l t  and clay, aspkalt; s l i gh t  H C l  reaction. 
0.6-1.2': CLAY: nmderate yellowish b r m  (10 YR 
5/41; dense; larue pbbles; caliche; dry. 

10 .S - 12.7' SAMPQ. 
Recovered 1.6512.5' = 66%. 
S A M :  S a m  an above; contain8 s c m  srrbrovdcd 
mil cobias;  dry. 

4 . 0 -  5.0' SAMPE. 
Recovered 1.2/1.Ot 120%. 
4.0-4.1': CLAY: s a m  aa above. 
4.1-4.35': layer o f  aspkalt 
4 . 3 5 . 5 . 0 ' :  CLAY: s m m  an layer above except OM 
largo chrnk o f  reduod: appears t o  ba a stake. 

5.0.8.0' SAMPLE. 
Recworsd 1.3/3.0' 8 43%. 
5.0-7.71: CLAY: mderate yellowish bran (10 YR 
5/4) u i t h  som spots of dark ycllouiah orange (10 
YR 6/61; s w d y :  s i l t y ;  petbly; c las ts  are 
sd3erwut.r t o  highly -tar; dry. 
7.7-8.0': CLAY: modorate r e d i s h  brow (10 YR 
4/61; s u m  cmrso s a d ;  s l i g h t l y  moist. 

Recovered 2.012.5' Box. 
8.0-9.1': CLAY: s a m  as above. 
9.1-10.0': SAND: modorate yellowish b r m  (10 YR 
5/41 t o  dark yellouish orange (10 YR 6/61; no HCL 

' reaction; very poorly sorted; s i r e  ranges from 
c lay  t o  -la; claa t r  are very angulrr; dry. 

8.0 - 10.5 ' SAMPG. 

12.7-15.2' SAMPLF;. 
Recovered 1.2/2.51 = 48%. 
12.7-13.2': SAND: moderate reddish b r m  (10 YR 

S a n ~ h r  t o l l o c t o d  o t  
O l h o r  T o r t o  P o r t o r n o d  

WNU S r c k ~ r a n g O . 8  
OVA Backgrarrf.l.0 
L u d l u n  Backgrornd.O.0 

No L u d l u n  readings above 
backgrand 

0.0.1.2': Field Screm 
Reeding: HNu=O.C(O.C); 
OVA.l.t(O.6). 

0.0-1.2': F ie ld  Screen 
Sanpte: SPO18700FS. 

L . 0 - 5 . 0 ' :  Reading on 
Core:' H Y u r l . 4 ;  OVAml.2. 

4 . 0 - 5 . 0 ' :  Direct  H i t  
Sanple: SP0187WOH. 

5.0-6.3': Reding on 
Core: WYw3.4; OVA.1.2. 

5.0-6.3': Direct  H i t  
Sanple: SP01870SDH. 

8.0.10.0': Reading8 on 
Core: nuur3.4; OVA.l.2. 

- 10.5': Readinga in  
Breathing Zon: HNul0.6; 
OVAa2.5. 

10.5-12.2': Readings on 
Core: HNU=~.O; OVA.2.8. 

10.5-12.2': D i r e c t  
H i  tiupper Contact Smple: 
SP 0187110H. 

12.7.13.9': Redingo m 
Core: HNLpl.0; OvA.2.8. 

- 20 



L O G  
OF 

BOREHOLE 

L o c a t l o n  Rockv Flats Plant: Solar Ponds Area ~ ~ r ~ h ~ l . / ~ ~ l l  mo.  SPO1-87(cont'd.) 
C o o r d l n a t o r  Ground Surfaco t l o r o t l o n  
T o t a l  0 0 0 t h  W a t o r  L o r 0 1  t n c o u n t o r o d  

Orll l lng Company 

Oat. Drll lod 

Drtlilng Motkod 
~ o g g o a  B Y  

O.ologrrt 

S t a t l c  

Or(1l.r 

n o l o o r  

Or1111ng Cluld 

Chock04  B y  
S l t o  Managor 

C L A R P  managor 
C o m m o r t r  

I / 

c 
ARAPAW COReUTlON 

15.2-13.9': SANDSTONE: yellouish gray (5 Y 7/21; 
Clem; mottled oxidation; dark yellowish orange 
(10 YR 6/6); wl l  sorted, -11 ammt of  clay; 
slightly mist. 

15.2- 17.7' SAMPLE. 
Recovered 1.V2.5' = 60%. 

20.2- 22.7' SAMPLE. 
Recowred 2.1/2.Si = 84%. --t t t SANDSTONE: s a m  as above. 

22.7.23.2' SAMPLE. 
Recovered 2.1/2.51 = 84%. 
SANDSTONE: dark yetlauish orange (10 YR 6/6) a d  
yellowish gray (5 Y 7/2); fine-grained; wll 
consolidated; slightly moist. f i i  I 3.2-27.7' SAMPG. 
Recovered 2.U2.5' = 96%. 
25.2.25.9': CLAYSTONE: dark yellowish orange (10 
YR 6/61 and yellowish gray (5 Y 7/21; s a d ;  dry. 
25.9-27.6': SANDSTONE: dark yetlauish orange (10 
YR 6/61 and yellowish grey (5 Y 7/2); coarse- 
grained; dry. 

Rocovered 2.6V2.5' = 120%. 
SAYDSTOlE: same as above excwt s a d  is finer- 
grained. 

77.7-30.2' SAMPLE. I TOTAL DEPTH: 50.2'. 

Sampler C o l l o c t o d  o r  
O t k r r  T o a t r  P o r t o r m o d  / 
12.7-16.9': Dlrect 
nit/Cmtut S g l o :  
SP018713DH. 

33.2.16.7': Reedings on 
Core: nNun2.1; OVA8lO.O. 

15.2-16.7': Bedrock 
Senple: SPO1871681. 

20.2-22.3': Reedings on 
Core: nNuo2.3; OVAn1.8. 

20.2-22.3': Direct 
sanpte: s P o i 8 m o n  

nit 

22.7-24.8': Reedings on 
Core: nNw0.2; OVA14.3.  

22.7.24.8': Oirat Hit 
S q t e :  SPOlBRSDI. 

25.2-27.6': Reedings on 
Core: HNu = 0.3; OVA = 
0.6. 

27.7-30.2': Reedings on 
Core: nuu = 0 .3 ;  OVA = 
0.6. 
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SOLAR POND CLOSURE CHARACTERIZATION REPORT 
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-- 

L O G  
O F  

B O R E H O L E  

SANDSTCUE: s a m  as above except mottled u i t h  

s l i g h t l y  mi- Iwr tho bottm. - TOTAL w i n :  1s.i'. 

- -- l i g h t  yel1oui.h orango; the sand i s  coarser; 

L - 
.. 

Location Rockv F l a t s  P lant ;  Solar Ponds Area B o r o h o ~ r i w ~ ~ l  no. sp02-87 
~ o o r a l n a t o r  * N 37980 E 21532 G r o u n d  S u r f r c o  C l o r r t l o n  "5976.6'  
T o t a l  0 0 0 t h  15.1' W a t o r  L o r 0 1  C n c o u n t o r a d  

Oflll lng C o m p a n y  S o v l ~ s  Bros.  0r111.r R. Sharp 
S t r t l t  

0 a l o  Or11108 October ?9. 1987 H 0 l p . f  T- V0-t 

Orllllng Y o t h o d  Hollov S t e m  Auger oti l l ina CIVIO None 

L o w 0 4  Dv J.  ~acchus Choak.4 B y  
Q o o l o ~ l o t  8 l t o  Yoaaeor  

e R A R P  Iaaa#or  
Conrorto Borehole backf i l l e d  wi th  Portland Type I Cement. 

*Coordinates and e l e v a t i o n  est imated from topographic map. 

u 

- 5  

10 

15 

ARTIfIClAL F I L L I O I S M W  

0-  2.0' SAMPlg. 
Recovered 2.0/2.0' lorn. 
CLAY:. grayish b r a n  (5 YR 3.2); sand, s i l t  and 
gravel; c laats are ngulrr: no roots: w l l  
inbrated;  dry. 

2.0- 4.0' S w P l C .  
Recovered 1.7/2.0' 8 81%. 
CLAY: gray$& bran (5 YI 5/21; poo r l y , so r td ,  
u i t h  a d  s i l t  ard gravel; no reaction u l t h  HCL; 
dW* 

4.0-7.0' SAMPLE. 
Recovered 1.7/5.0' 8 53%. 
CLAY: sane an above. 

Total  depth measured a t  7.6l. Readjust dwth.  

7.6-10.1' SMPCC. 
Recoverad 2.712.5' = 108%. 
7.6-7.85': CLAY: smm aa above. 
7.85-9.01: CALICHE: very pmle orange (10 YR 8/21. 
r e u t s  v io len t l y  u i t h  H C l ;  s i l t  size: dry. 
9.0-10.1l: CLAY: pole yellowish o r m W  (10 YR 
8 /6 ) :  caliche: r e u t s  v io tant ly  with HCl; sane 
angular pbblea; sand mi s i l t ;  dry. 

ARAPAHa FORMAT1 W 

10.1-12.41 SAMPLE. 
Recovered 2.612.5' = 104%. 
SWDSTONE: yellowish gray (5 Y 7/2) u i t h  bsndr of 
l i g h t  yellowish orange; f i ne  t o  coarse-grained 
sand; caliche; coal; turns green with contact u i t h  
H C l ;  dry. 

+ 12.6-15 .ll SAMPlg. 
Recovered 2.7/2.5 = 106%. 

HNu BukgrMd.O.9 
OVA Bukgrarrd = 0.5-5.0 
L u d l t a  8.ckgrand = 0.0 

No readings above 
backgrand 

0.0-10.1': Conpsi te 
Senpie: SP02870008. (MIS 
taken a t  7.6-10.1). 

7.6-10.1': Upper Contact 
Sanple: SPO28708UC. 

10.1.12.6': Contact 
Sanpla: SP028711CT. 

12.6-15.1': Bedrock 
swplo:  SPO287138R. 

. 
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.- 

L O G  
O F  

BOREHOLE . 

Loca l lon  Rockv Flats P h I C ;  S o l a r  Ponds Area w o e  s p o 7  - 8 7  

Coordinator * N 77685 E 7 1 5 3 2  G r o u n e  S u r f a c o  E l o v a t i o n  *5978.7' 
T o t a l  DOpth  70.4  ato or L O V O I  t n c o u n t o r o d  12.8 '  , I  

s t 8 t l C  

Or l l l lna  C o m p a n r  Bovles Br o s .  D r l l l o r  S h = r n  

O a t 0  Of11106 3 1  and 7 6 .  1987 n01p.r T .  Yerritt 
Orllllng Yothod Hollov Stem Xuner Or1111na CIUIO None 

C h e c k o d  D Y  Lo9O.d BY J. RnrrbyS 
OOOlO@l. t  $110 Y a r a @ o r  

C f  A I ,  U a r a @ o r  
~ ~ ~ ~ . ~ t ~  Borehole backfilled with Portland Type 1 Cement. 

*Coordinates and elevation estimated f r o m  topographic map. 

I I 

ARTIFICIAL FlLL/OlSlUUw . 
0.2.0' SAMPLE. 

,Recovered 1.75/2.0' 86%. 
SOIL: dark y o l l w i r h  b r a n  (10 YR 4/2); roots i n  
the upp.r 0 .4  ft; size8 r m  froa clay t o  snmll 

-cobbles,; clastr are very angular and not oriented 
i n  my order; very poorly sorted; dry. 

5 

10 

1s 

20 

3.1-3.5': CLAY: s n m  a5 above except nuch more 
clay; grayish black (N  2/01; moist. 

6.0-5.0' SAMPLE. 
Recovered 0.6/1.0' = 60%. 
CLAY: sane  as above except a large w r t r i t e  

5 .O - 8.0 I SAMPI&. 
Recovered 1.85/3.0' * 62%. 
5.0.5.7': CLAY: & s k y  red ( 5  R 3/41: sane sand, 
-18s to  2.5* dimmter; clasts reme from 
rotdad t o  angular; moist. 
5.7-6.85': SAW: mderate yellowish brovl (10 VR 
5 / 4 1 :  smrll cobble5 and clay cleats r w e  frm 
roamdad to  angular; no nct reaction. 

8.0-10.5' SAMPLE. 
Recovered 1.1/2.5' = 64%. 
SAND: moderato yellwish b r m  (10 YR 5 1 4 ) ;  
mottled ui th  very pslo oraoge (10 YR 8/21; S i l t y  
s a d ;  large q m r t t i t e  clasts that are Subranded 
to angular; high meat of caliche; very poorly 

10.5-12.8' SAMPLE. 
Recovered 1 3 2 . 5 '  = 52%. 
SAW: modorate yellowish brovl  (10 YR 5 / 4 ) ;  poarly 
sorted; w r t z i t o  ctrrtr that range in  s i te  from 
snmll eobbln to targo pcrbbtr; a m  s i l t ;  very 
l i t t l e  clay; no ncl rout ion.  

S a n p l o r  C o l l o c t o o  01 

O t h o r  t o 8 t a  Corformod / 

HNu Backgram60.b 
OVA Backgrand = 0.0-2.2 
L u d l u n  B u k g r o v d  0.0 

2.0-3.5 ' :  Reading on 
Core: nNw2.0; -0VA.20. 

2.0-5.5': Direct H t t  
Swpte: sP038702DH. 

L A :  Readinq i n  Augers: 
HNu=4; OVA.39. 

L.0-4.6 ' :  F ie ld  Screen 
Sanpte: SPOS8703FS ( V a s  
only). 

10.3-11.61: Readfnga on 
Core: 1 4 ~ ~ 0 . 3 ;  OVA.3.6. 

10.3-11,6°: Oircct 
Hit/lJppcr Contact Saple: 
sPo38711Dn. 

12.8-14.4': Reding5 an 
Core: 1 4 ~ ~ 0 . 3 ;  O V A 4 . 6 .  



LOG 
O F  

BOREHOLE 

-I 

Looat lor  Rocky Flats  P l a n t ;  Solar Ponds Area B O r ~ h o l ~ , W a l l  spn7 - A 7 ( r p p t f d  

Coordlnatoa Oiound Surfaco  t t o v a t \ o n  

t o t a l  0 0 0 t h  W a t o r  L o r 0 1  E n c o u n t o r o d  

Drllllng Company or1110r 

Holpor Data  or111.6 

O r l l l l n g  Yothod O r 1 1 1 1 a ~  Fluid 

s t8 t lC  

e 

m 

I 

I 

m 

I 

m 

. 
-- 
e 

Loggod B y  

*' 

a.olog,o t 

15.2-17.7' SAMPG. 
Recovered 1.7/2.51 * 68%. 

a =  near the bottom of  the M. 
CLAYSTOWE: smm a i  above except getting sandy 

Total depth with p1-r 17.9'. 
Adjust depth. 

Recovered 1 .8/2.S1 72%. 
17.9-18.0': CLAYSTCUE: l ight  o l ive  gray (5 Y 5/21: 

a m  stained light brow (5 YR 5 /6 ) ;  dense; no H C l  
reaction; moist t o  net. .. 18.0-19.7': S1LTSTOlE: dark y e l l w i s h  orange (10 
YR 6/6); 90111, corrso-grained s a d  clasts; pockets 
of caliche: dry. 

TOTAL oEPin: 2 0 . ~ 1 .  

.. 17.9-20.6' SAWPU. 

- m  

Chock00  B Y  

Commoata 

/ 
Ll thologle  Ooocrlptloa 

+ t  
12.8-15.2' W P U .  
Recovered 1.612.51 * 66%. 
12.8.13.2': CDAVEL: n o b r a t o  y ~ l l w i s h  brow (10 
YR 5 / 4 ) ;  wry poorly sorted; cla8t8 8re highly 
angular; clay, s i l t  ud s m d ;  saturated;- 
acantormd W t e r  table a t  the top of tho rm. 

ARAPAW FORMATIOY 

13.2-14.4':CUYSTOWE: l ight  o l fve  gray (5 YR W2); 
mottled light brom (5 YR 5/6); dense; pockets of 
caliche; semi-miat t o  dry 

I - hB' I I 

Samploo  Co l loc tad  or 
Othor T o o t a  P o r t o r m o d  / 
12.8.14.C': contact 
sbnpte: SP038713CT. 

15.2-16.9': Reedings on 
Core: nYwO.4; OvAr5.2. 

15.2-16.9': Bedrock 
Saapte: SPOS8716BR. 

17.9.19.7': Rcdingm on 
Core: HNw0.3; OvA.2.6. 

L 
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L O G  
O F  

B O R E H O L E  a -  

m 

L o c a t i o n  ~ O C K V  F l a t s  ? ? a n t ;  S s l a r  P m d s  .\rea ~ ~ ~ ~ h ~ l ~ ,  wall N o .  ~ ~ 0 4 - 8 7  

T o t a l  D o p t h  3 7 . 0 '  w i t o r  L o r 0 1  t n c o u n t o r o d  12 .0 '  

Drlll lng C o m p a n y  30 vies 9r o s .  Orlllor a 
Omlo Dr l l lod  O c t o b e r  30 and Sovember 3 and 4 ,  noloo,  T. Yerritt 

Drilling Y o t h o d  Hollow Stem AuRer "8' D r i l l i n g  r iu id  Sone 
L0gg.d B y  J- ~~~~b 

G r o u n d  S u r f a c o  E l o r a t i o n  "5971.8' C o o r d b n r l o s  * V . 7 7 5 h l  F 7 1 8 7 0  

S t a t l t  

C h r e k o d  D y  
O0orogI.c 8 l t o  M a r a m o r  

5 

10 

15 

20 

ARTIFICIAL FILL/Ol STUReE& 

0 .o- 2 .O' SAMPLE, 
Recovered 1.2/2.0' = 60%. 
O-0.O.S1: PEBBLE: large. 
0 . 3 - 0 . 9 ' :  CLAY: mdera te  yel lowish brow (10 YR 
S / 4 ) ;  sand; s i l t  and petbless; c las ts  are angular 
t o  subranded: s l i g h t  react ion to HCl: m i s t .  
0.9-1.2': IGNEWS ROCK: scam fractures. 

2.0.4.0' SAMPLE. 
Recovered 1.7/2.01 = 85%. 
GRAVEL: &sky broun (5 YR 2/21; ' cobbles t o  4 
i rches in diameter, he ld  together with, clay; no 
H C l  reaction; m i s t .  

4 . 0 -  7.0' SAMPLE. 
Recovered 1.8/3.0' = 60%. 

1 / 4 . 0 - 4 . 8 ' :  GRAVEL: same as above. 
4 .8 -5 .8 ' :  CALICHE; very pale orange (10 YR 8/2); 
s i l t ;  smll angular cobbles s imi la r  t o  the c las ts  
above; dry. 

7.0-9.5' SAMPLE. 
Recovered 1.7/2.5* 8 68%. 
7.0-8.3': CALICHE: same as above. 
8.3-8.7': GRAML: u i t h  cal iche, s i m i l a r  t o  cal iche 
ebove; dry; spotted u i t h  m i s t  areas. 

i -A 

SANOSTONE: yel lowish gray (5 Y 712: contains saint1 
pebbles; grains are rovdcd  to srrbrand.d; coarse- 
g r a i n d ;  scum clay: very moist. 

12.0.14.5' SAMPLE. 
Recovered 2.9/2.5' = 116%. 
12.0.12.2': GRAVEL: modcrate yel louish broun (10 
YR 5 / 4 ) ;  c a m  c l a y  and sand; wt. 
1Z.2-14.S1: CLAYSTWE: l i g h t  o l i v e  gray ( 5  YR 
5/21: mttled wi th  dark yel lowish orange (10 YR 

. - - -  6/6); m i s t .  

HNu B8ckgrourd = 0.4-0.5 
OVA Backgramd = 0.6.3.6 
NO Ludlcn readings taka, 

2.0.3.7': Readings on 
Core: HNu 15; OVA a 
0 . 4 .  

2.0-3.7': D i rec t  H i t  
Sanple: SP048702DH. 

C.0 -5 .8 ' :  Reading on 

L . 0 - 5 . 8 ' :  Direc t  n i t  
Sample: SPOL8704DH. 

Core: HNur400; O v A 4 . 2 .  

6 .0 -5 .8 ' :  Ouplicate 
Sanpte: SPOL8700LD. 

7.01: Readings i n  
Breathing Zone: HYurl.2; 
OVA.1 .O. 

7.0-9.5': Readings on 
Core: HNut7SO; OVArO.2 .  

7.0-8.7': D i rec t  
Hit/Upper Contact Sanple: 
SPOUl7O'lDH. 

10.5': Readings in 
Breathing Z W :  HNu=0.6; 
OVA82.5. 

9.S.11.l1: Readings on 
Core: nnu=20: OVA.7.8. 

9.S-11.1': D i r e c t  
Hit /Contact Sanute: 

- 

SPO4871Oon ( W A S  only) .  

12.O-lL.SI: Readings on 
Core: H N w ~ S ;  OVA=3.3. 

12.0-14.S1: D i rec t  
H i  t/Uacer Table/ 
Bedrock Smple: 
SPoLB7120U. 



L O G  
O F  

B O R E H O L E  

~ o c o t l o n  Rmkv Fla ts  Plant: Sola r  Ponds Area Borahola /w. ( l  NO.  SPO&-87(cont'd.) 
Coord lnotar  Groune  8 u r f o c a  E l a r a t i o n  
Toto1 Depth W o t a r  L a r a l  L n c o u n t a r a o  

Drllllng Company O r l l l a r  

Halpar Dot. Orlllad 

Orllllng Method Dr l l l lna  t h l d  
Loaeod By 

8 t a t l c  

Q ~ o l o a t o t  

tLAl)P Maraaor 
Cornmanto 

. Recovered 2.7/2.5' = 108%. 
16.5-15.1': CLAYSTONE: l i g h t  o l i ve  gray (5 Y 5/2) - stained ui th dark y e l l w i s h  orange (10 YR 6 /6 ) ;  
blocky structure, concretions o f  caliche; moist. 
15.1-17.0': S e  SO &OVO; net. 

17.0- 19.5 ' SAMPIE.. - Recovered 2.6/2.5' = 104%. 
17.0-17.2': CLAYSTONE: s a m  as  ab^. 
17.2-18.3': CLAYSTONE: dark y e l l w i s h  orange (10 
YR 6 /6 ) ;  s l i g h t l y  moist. 
18.3-19.5': CLAYSTONE: o l i ve  gray (5 Y 3/21 . mottlad u i t h  dark y e l l w i s h  orange (10 YR 6 / 6 ) ;  
very s l i g h t l y  moist. 

Recovered 2.U2.5' = 104%. 
, CLAYSTONE: s.1* as above. 

Rocovered 2.V2.5' = 100%. 

19.5-22.0' SAMPLE. 

j?Z.O-Z4.5' SAMPU. 

as above except a l i t t l e  more 

&.5-t7.0' SAMPLE,. 

26.5-2S.O': CLAYSTONE: sane as ebove except Less 
s a d ,  more c m o l i d a t e d  and dry. 
25.0-27.0': CLAYSTONE: o l i ve  gray (5  Y 2/2); sam 
coal; s l i g h t l y  o w ;  dry. 

Recovered 2.5/2.5' = 100%. 
CLAYSTONE: s a m  as above except Layers o f  
oxidat ion frm 0.2 t o  0.4  f t  in thickmms; dark 
y e l l w i s h  orange (10 YR 6/61: grades from mire 
ctrystona a t  the top t o  very oaody c laya ton  at  
the bottan; pockets o f  caliche in mueathered 

Recovered 2.V2.5' = 100%. 

7,O- 29.5 ' SAMPI&. 

29.5 -32.0 ' SWU. 
Recoverrd 2.7/2.5' = 108%. 
CLAYSTONE: SI IS .ban excapt lawh more ssndy: t t t dry. 

- 4 Y 

14.5-17.0': R d f W  on 
Core: HNW1 .O; OVA.2.8. 

11.5-17.01: F ie ld  Screen 
Reading: 
nNw650(0.5); 
QVA=3.6( 32). 

1L.5-17.0': Field Screen 
SeapLe: SPoc(I71SFS 

17.0-19.S': Readings on 
Core: n ~ w b 5 ;  OVAw3.2. 

17.0-19.5': D i rec t  H i t  
Sanpte: SPoC8717DH. 

19.5.22.0': Readings on 
Cor.: HNW; OVA.3.0. 

19.5-22.01: D i r e i t  H i t  
Srrpl.: SPOL6RQ)H. 

22.0-24,S1: D i rec t  H i t  
Sanple: SP048R2DH. 

21.5-27.0': Readings on 
Core: HNw45; OVA.3.0. 

20.5-27.01: D i rec t  H i t  
smpte: sPO48725DH. 

27.0-29.51: Readings on 
Core: nwull.0; OVA15.8. 

27.0-29.5': Direc t  H i t  
senpte: SP048RX)H. 

H i t  



L O G  
OF 

BOREHOLE 

Locat lon R o c k  Flats plant: Solar PO nds Area B o r o h o l o / W ~ l l  NO. ~ 0 4 - R 7  ( rnnt  f a  
Coordlnator  Ground Surtoco ElOvatlOn 
T0t.l 000 th  W o t o r  L o r 0 1  Encountorod 

Drllllns Company D r I I I o r  

nolpmr Dato Orlllod 

Drllllns Mothod Orlll lng Fluid 

S t a t l c  

Chock04  B y  
Sit. Managor  

Commontr 

Samploa Co l loc tod  or 
LltholOsle Dorcr lp t lon  hor t o a t r  P o r t o r m o d  

t 32.0-31.5' S N P U .  
Rawored 2.7f2.S' = 108%. 
CLAYSTONE: dark y01lwi.k wng. (10 YR 616) 
mottled u i t h  grayirk or- pink (5 I R  7/21; very 
th in  so- of  c o d ;  no H C l  r e w t i o n ;  warhered; 
s l i g h t l y  mist. 

31.5-37.0' SUCPS. 
Recowred 2.Sf2.5'  = 1OOX. 
CLAYSTONE: o l i w  gray (5 Y 3/2) nmttled u i t h  dork 
yollouirh orango (10 YR 6 /6 ) ;  s-; contains sane 
C o d ;  dry. 

TOTAL DEPTH: 37.0'. i 
I 

&0-36.5': Readings on 
Core: nHwO.2; OVA=( .a. 
32.0-36.5': Direct n i t  
Srrple: SPOU)TJZDn. 

36.5-37.0': Reedings on 
core: nrw0.0; WA=O.S. 

1.5-37.0': Field fcroen 

OVA=O.O(O.O). 
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' a -  

m 

L o c a t i o n  Rockv F l a t s  Plant: Solar Ponds hKea ~ o r o h o l o ,  w o l l  sp0-j-87 
C o o r a l n r l o r  * N 37R62 F 7 I R l n  G ? o u n a  8 u r l a e o  L i o ~ o t l o n  *>971.6' 
T o t a l  Dopth 21;8' W r l o r  L o v o i  L n c o u n ~ o r r d  15.3' 

Drl l l lng C o m o a n v  Bovles Br o s .  O r l l l o r  R. * r ~  
O o t o  0r11100 n0ip.r  r .  YeKSitt; S .  B r a d f i e l d  
Orllllng Y o t h o d  Hollow Stem Auner orll l lna r iu id  None 

S t O t l C  

Ckoeko4 B y  L o e g o l  B Y  J .  Bacchus 
Q O O I O ~ I O ~  a l t o  Yoroeor  

C l A l P  Mrnogor 
Borehole backfilled wi th  POrthnd'Type 1 Cement. 
*Coordinates and elevation estimeted from topographic map. 

tPPIQlC 

Recovered O.C/2.O1 20%. 
SOIL: mederrto yo l la r iah  bran  (10 YR S/C); roota; 
s d ;  clay; rilt; dy .  

ARlIFlClAL CILL/DIS TWRBFQ 

. Z.0-4.Ol SAWG. 
Recovered 1 .3/2.01 = 65X. 
GRAVEL: a k y  yellowish b ran  (10 YR 2/21 -11 . cobbles; pabbler; s a d ,  a i t t ,  d clay; mguler 
part ic les;  wt t o  mise. 

4.0.7.0' SAMPg.  
Reeoverd 1.6/3.0' = 5%. 

.................. 4.0-4.7': GRAVEL: s u m  0. .bo*. 

.::.:.:.,.. 4.7-7.0l: CLAY: dark reddish brow (10 R S / L ) :  

7.0 - 9.5' S b N l L  
Reewored 1.3/2.S1 52X. 
SAW: very p.10 o r w e  (10 YR 6/21 and dark 
yellovirh orange (IO YR 6 / 6 ) ;  sand, s i l t ,  and 
c o b l e a ;  high #mutt of caliche; poorly sorted; - 10 
dW * 

- 15 

- 20 

A 
Rcwerd  1.112.S' = U X .  
UD: s m  oa above excopt a l i g h t l y  m i a t  nrr 

Toto1 depth of borehole r a m r o d  12.8'; d j u a t  

2.8-15 .3 '  $AWL& 
Recwered 1.612.5' 6 4 X .  
UWD: l l p k t  ol lve  groy (5 Y 5/21; samll cobles;  
pbbla; s i l t ;  clay c l r s t r  are ngutrr; sl ight  HCL 
r r U t f o n ;  we on top 0.3 ft; moist in tho rest  of 
tho M. 
15.3-17.3' S A M P l L  
Recowrod 2.0/2.08 lm. 

2- 15.3-16.3': GRAIL: n ea .ban excmt 1- 

S o n r l o o  C o I I o e t o d  or / 0th.r t o o t o  ? o r t o r n o d  

0 . 0 - 0 . 4 I :  Dfrect  H i t  
S.rple: tPO587OQ)n ( a s  
a d  Roda only). 

t p - 5 . 3 ' :  Reding  on 
Core: MNwO.8; OVA=ll. 

4 . 0 - 5 . 6 * ;  Reodlnga on 
Core: HMrPO.8; OVA.L.8. 

4 . 0 - 5 . 6 ' :  Oirect n i t  
Saaple: SPOS870U)H. 

7.0-8.3': Reedings QI 

7.0-8.31: Direct  H i t  
s-ie: S P O S B ~ ~ ~ .  

9.5-10.61: Reding. on 
Core: MMu3.0; WA.L.8. 

Core: H M d ;  OVA.7.8. 

9.5.10.6': D i r e c t  n l t  
S..ple: SPOS871oOll. 

m - 1 4 . 4 ' :  R8odfngI on 
Coro: HNw2.2; OVAm2.8. 

12.6-14.LI: Direct  n i t  
srrpto: t p o ~ 7 i a n .  

15.3-17.3': Readingl on 
-0: rukrl.0; OVA.2.8. 

15.S-17.S1: O l r c t  n i t  
) q h r  SPOS871601. 

o f  7 



L O G  
O F  

BOREHOLE 

a .- 

a 

~ ~ ~ ~ t l ~ ~  Rocky Flats Plant; Solar Ponds Area 

C o o r d l n a t r r  Ground 8 r r c a c o  L l r r r l l o n  
t o t a l  000th W a t r r  L o r o l  C n c o u a t o r o d  

D r l l l l r ~  Companv 0rlll.r 

orllllng Yatkod O r l l l l r #  Plaid 

, o r ~ h o l o , W o , I  s p ~ 5 - 8 7 ( c  ont ' d .  ) 

8 t r t l c  

o r t o  0rltlod n01D.r 

8 a r p l o r  C r l l o r t o d  or 
Ll tholo@lr  Ooaatlption hor t r r t r  Portormod 

17.8.19.8' S W  . R u w o r d  2.2/2% = 110%. 

I 
. 
.. 

.. 

.I 

. 
.I 

I 

- 

C U Y S T ~ I E :  &sky y.110~ (5 Y 614) t o  light o l ive  
gray (I Y 5/2) m t t l o d  u i th  dark yellouirh orango 
(10 YR 6 /6 ) ;  blocty structure; nu H C l  reaction; 
mfrt to  wt. 

19.8-21 .E' SAWPI&. 
Recworwl 2.2l2.0' 110%. 
C U Y S T a I t :  S m  as above eacopt -11 pockets of 
caliche; m i s t .  

TOTAL DEPTH: 21.8l. 

. 
.. 
. 

a. 

.. 

-. 
.m 

19.8.21.81: Ffeld Screen 
Roding l :  H Y d . O ( O . 0 ) ;  
OVAI(I.L(O.4). 

c 
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L O G  
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B O R E H O L E  

~ o c o t i o n  Rockv F l a t s  P l a n t ;  Sc la r  Ponds Area B ~ ~ o ~ ~ I o ,  w 011 N O .  SPO6-87 
C o o r d l n r t o s  * !J 37900 
total O O ~ I ~  30.~ \ W o t o r  L o r 0 1  t n c o u n l o t o d  Sone 

E 21100 G f o u n d  l u r t o e o  E l o v o l l o n  "5972.9' 
- 1  

s t r t l c  

Orl l l lng Cornpony 30 vles Br o s .  0 r l I l . r  
Doto D r I I I o d  November 18 and 19. 1987 nolpor  T. Y e r r i t t  
o r i i l l n g  Y o t h o d  Hollov S t e m  Auger Drl l l lng t l u i o  >:one 
Lo9S.d BY J .  Bacchus C h o c k o d  I) 

Qoologlot  $ I t 0  M a n o e r r  

CCAlrP M a r . e O f  
conm~lto Borehole b a c k f i l l e d  v i t h  Portland Tvue I Cement. 

*Coordinates and e l e v a t i o n  e s t imated  from topographic  map. 

/ 

5/61 mottled u i t h  very pale orange (10 YR 8/21; 
caliche; sand; smll angular cobbles; moist. 

2 . 0 - 4 . 0 '  SAMPLE, 
Recovered 1.7/2.0i = 85%. 
CLAY: s a w  as above, except s l i g h t l y  larger 
clasts; moist. c 

Recovered 0.7/2.0' = 35%. 
0 . 0 - 0 . 4 ' :  SOIL: dark y e l l w i s h  b r o w  (10 YR 
4/21: sandy; grass and roots; wt t o  m i s t .  
0.6-0.7': CLAY: mderatc vel lovish brown (10 YR 

4 .O- 5.0' SAMPLE. 
Recovered O.O/ l .Os  = O X .  

5.0-6.0' SAMPLE. 

8.0-70.5' SIMPLE, 
Recovered 2.C/2.S' a 96%. 

Recovered 1.9/2.5' = 76%. 

13.0.15.5' SAMPLE. 
Recovered 1.3/2.S' = 52%. 

15.5.16.0' SNP& 
Recovered 1.2/2.Sb = a. 
CALICHE: SI as above but not as coorse; more 

/I QUARTZITE: angular block. 

CLAYEY SAND: dark y e l l w i s h  orange (10 YR 6/61; 
large angular pabbles; s l i gh t  HCL reaction; dry. 

8.0-10.0i: SOIL: &sky b rom (5 YA 2/21; roots; 
clay, sand, s i l t ,  cmd small mgular cobbles; dry. 
10.0-10.4*: SAND: pale yellowish brown (10 YR 
6/2); contains clay and s i l t ;  scptl angular 
cobbles; no HCL reaction: dry. I 

CALICHE: very pate orange (10 YR 8/2); s a d ,  
s i l t ,  clay, ~ ( ~ 1 1  cobbles and pebbles; c las ts  are 
angular; dry t o  s l i g h t l y  moist. 

CALICHE: s m e  as above except the sample i s  
coarser a t  the bottan. 

S o n ) l o o  C o l l o c t o d  or  
Other T o o t o  P o r f o r n o d  / 

HNu BrkgrMd.O.7  

~ u d k m  B w k p r d . 0  
OVA Brkprand.0.8 

0.0-0.1': ReadfnOS on. 
Cora: nnu = 0.2: OVA 8 

0.7. 

0.0.0.7': Fie ld  Screen 
Readi ngs: HNrpO A(0.3); 

2.0-3.7': Readings on 
Core: HNun0.6; OVA80.7. 

2.0-3.7': F ie ld  Screen 
Reedings: H N ~ ~ o o ( ~ s ) ;  
OVA=0.8(0.6). 

2.0-3.7 ' :  Fie ld  Screen 
Sample: SP068702FS. 

5.0-6.5': Readings on 
Core: n ~ ~ o . 4 ;  ovAtO.8. 

5.0-6.5'; Fie ld  Screen 
Readings: HNIFO.C(O.~); 
OVASO. o(0 .o) . 
8.O-1O.Ci: Readings on 
Core: ~ 1 ~ 0 . 0 ;  OVA.1.7. 

8.0-10.4': Direct H f t  
Sanpt e: SP0687080H. 

10.5-12.C1: Readings on 
Core: HNrp5.O; OVA.l.9; 
L u d l r m l .  

10.5.12.4': Direct  H i t  
sanple: s~0687110n. 

13.0-14.3s: Readings on 
Core: HNwl.2; 
OVA&!O.O;LUdLUR1. 



L O G  
OF 

B O R E H O L E  

- 
ARAPAHOE FOQIUT 1 OY 

18.0- 20.5' SAMPLE 
Recovered 5.0/2.S8 = 200%. 

2 

CLAYSTONE: l i g h t  o l i ve  gray (5 Y 5/21 mottled 
u i t h  dark vetlowish o r m e  (10 YR 6/61: soma sand 

20.5.23.0' SAMPLE, 
Recovered 3.W2.S' 8 132X. 
2O.S-21.0': SANDSTONE: dark y d l o u i s h  orange (10 
Y 6 / 6 )  m t t l e d  u i t h  very pale orange (10 YR 8/2); 
g r a i w  are  w l l  randad; high (YI*Xnt of caliche; 
wall rarndcd pebbles; dry. 
21.0-23.0': CLAYSTONE: l i g h t  o l i ve  gray (5  Y 
6/2) mottled with dark yel louish orange (10 YR 
6 /6 ) ;  pockets o f  sand; no caliche; s l i g h t l y  m i s t  
to dry. 

1 1 1 ?&;22'2SE;L:: 112%. 
CLAYSTWE: o l i ve  gray (5  Y 3/21; s l i g h t l y  
weathered; contains s a d  near the top of the run; 
dry. 

28,2-30.7' SAMPLE. 
Recovered 3.0/2.51 = 120%. 
CLAYSTONE: o l i ve  gray (5 Y 3/21; mottled u i t h  
l i g h t  brom ( 5  YR 5/6) ;  s l i g h t l y  sa*; blocky 
structure; dry. 

TOTAL DEPTH: 30.7' 

35 - 

I 1 
? 

8ompler C o l l o c t o d  or / Other T o r t @  ? o r t o r n o d  

15.5.17.7': Readings on 
Core: HNrP1.0: OVA=f.O. 

15.5-17.7': Dfrect  H i t  
Sanple: SP0687160H. 

18.0-20.5': Readings on 
Core: HNrPO.0; OVAd.3. 

18.0-20.5': Direct  H i t  
Sanple: SP068718DH. 

20.5.23.0': Readings on 
Core: HNu=O.O; OVA=t.O.  

20.5-23.0': Direct  Hit 
Sanple: S P W R l D H .  

23.2-25.7 ' :  Readings on 
core: HYu = 2.2; OVA = 
7.c. 

23.2-25.7': Direct  h i t  
saapl.: sPo68ncoH. 

25.7.28.2': Readings on 
core: HNu 1.0; OVA 3 
6.4. 

25.7-28.2': D i rec t  h i t  
sanpie: SPWR6OH. 

28.2-30.7': Readings on 
core: HHu = 1.0; OVA = 
1.8; Lud lm = 5. 

38.2.30.71: F ie ld  screen 
readings: HMu = 
l.O(l.0); OVA 1.4(1.&). 

aqo L O f  L 
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B O R E H O L E  

L o s s 0 0  D Y  J. Bacchus 
O O O l O ~ l O l  

C C A R P  U r a r a o r  
Commorto Borehole backf i l l ed  with Portland Type I Cement. 

*Coordinates and e l evat ion  estimated from topoqraphic map. 

5 

10 

' 15 

20 

ARTIFICIAL FILL/DIS rump 

Ruovored 1.8/2.0' CLAY: mobrate yel lwiah ". brcun (10 YR 

angular cotblea; pabblea; sard and 
grass ud roots; caliche; m i s t .  

0.0.2.0' SAWpL& 

5 / 4 1 ;  
s i  l e ;  

ROCKY FLATS ALLUVIUM 

2.2-2.5': GRAVEL: dark rcddish broun (10 R 3/6); 
c l a s t s  are very angular q a r t z i t e ;  c lay  in  between 
clasts;  very st icky;  moist. 
2.5-3.8': CLAY: moderate brown ( 5  YR 4/4); 
pebbles; sard and s i l t ;  dry. 

4 .0 -5 .0 '  SAMPLE, 
Recovered 1.2/1.0* 120%. 
CLAY: s a m  as above except w h  larger clasts; 
dry. 

5.0-8.0' SWLE, 
Recovered 1.3i3.0' s 63%. 
5.0-5.8': CLAY: S m m  sa above. 
5.8-6.31: CLAY: & s k y  yel lowish b ran  ( 1 0  YR 
2/2) a t  tho top grading to  dark y e l l w i s h  orange 
(10 YR 6/61 a t  the bottm; gravel, sard and s i l t ;  
p a k a t r  of caliche; s l i g h t l y  moist t o  dry. 

8.0.10.5' SAMPLE, 
Recovered 2.3/2.5' * 92%. 
8.0-8.5': CLAY: s a m  00 .bow. 
8.5.10.5': C U I :  &sky  brovn ( 5  YR 2/2); roots; 
caliche; cobbles; s a d ;  pabbles; s i l t ;  moist. 

10.5-13.0' SUrPLL 
Recovered 1.7/2.5' * 68%. 
10.5-11.3': CLAY: s a m  a i  ebove except s l i g h t l y  
m r e  uet. 
11.3-12.2': SILT: pato yol\wish brow (10 YR 
6/21; c l i a t r  o f  angular pebbles and coarse-grained 
send; no n C l  r o u t i o n ;  dry. 

S r m p l o o  Col loctod or / Othor  T o o l o  P o r t o r m o d  

~~ 

H Y ~  eackgrand J -0.0-0.8. 
OVA a u k g r a n d  = 0.0.0.6. 
Lud l rn  Backgrand = 0.0. 

0.0-1.8': Readings on 
core: H Y u  a 0.1; OVA = 
6.0. 

0.0-1.8': D i r e c t  h i t  
sarrphe: SP0787000~. 

2.0-3.8i: Readings on 
core: H Y u  = 4 . 0 ;  OVA 
11. 

2.0-3.8': D i r u t  h i t  
sanple: SPO78702DH. 

4 . 0 - 5 . 0 1 :  Readings on 
core: HNu = 0.8; OVA = 
0.0. 

L . 0 - 5 . 0 ' :  F i e l d  screen 
readings: HYu = 
O.S(O.5);  OVA = 0.6(0.5). 

5.0-6.3': Readings on 
core: HNu = 0.6; OVA 
0.0. 

5.0-6.3': F i e l d  screen 
readings: H Y u  * 
O . S ( O . 5 ) ;  OVA * O . C ( O . 0 ) .  

8.0-10.3': Reedings on 
core: HNu = 0.5: OVA 
0.8. 

8.0-10.3': F i e l d  screen 
readings: HYu = 
0.X2.2); OVA = 6.N3.2). 

8.0-10.3': F i e l d  screen 
s a p l a :  SPO78708FS. 

10.5-12.2': Readings OII 
COCO: HYU * 1.0; OVA 
24. 
1 0 . 5 - l u :  Dlr(lct h i t  
s m l a :  SPO7U7llbN. 
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L O G  
O F  

BOREHOLE 

23.0-26.0' SAMPLE, 
9 - b  Recovered 5.0/3.0' 8 1 6 n .  

CLAYSTWE: s w m  sa sbove. -- 26.0- 28.5 ' SAMPLE 
Recovered 3.0/2.S1 8 12OX. 

27.2-28.5': CLAYSTONE: o l ive  gray ( 5  Y 312); 
mottled ui th  l ight  brovn ( 5  YR 5/6); dense; dry. 

- .- 26.0-27.2': CLAYSTONE: same as above. 

. 
28.5-31.0' SAMPLE, - - 9  Recovered 3.N2.51 = 132X. 
CLAYSTONE: s a m  ra  .bow. -- .- -- 

TOTAL DEPTH: 51.0' 

- I I 

- 

nds Area L o c a t l o n  Bprkr F l a r s  P b :  S n l a r  P p  

CoorOlnator  

T o t a l  0 0 0 t h  

~ ~~~ 

Drlll lnq Company 

Oat. Or11100 

Drlll lng M o t h o d  

c o m m o n t r  

I I / 

13.0-15.5' S U P L E ,  
Recowred 1.$/2.S' = Rx. 

13.8-14.8': CLAY: mottled dart greenish 
(10 Y 6 / 6 )  and grayish o l i v e  (10 Y C/2); 
s i l t ;  petbtes and om11 cobblea; moist. 

13.0-15.8': SILT:  9- U above. 
ye1 Lou 
S d ;  

15.5-18.0' SAMPLE, 
Recovered 1.2/2.S1 8 48%. 
SAND: grayish orange (10 YR 714); coarse; clay: 
large w l r r  pbblcs; high m t  o f  caliche; 
m i a t .  

- 
18.0-20.5' SAMPLE. 
Recovered 1.3/2.S8 = 52%. 
SAND: S & m  as above but more coarse; wet. 

i3,0-16.a*: Redinga QI 
core: HYu 8 0 .4 :  OVA 8 

30.  

15.0-14.8': D i r e c t  h i t  
sanglo: SP078713DH. 

15.5-16.7': Readings On 
core: HYu = 1.0; OVA 8 

11. 

15.5-16.7': Direct h i t  
smple: s~0787160n. 

18.0-19.3': Reedings on 
core: HNu = 0.6; OVA = 
11. 

18.0-19.3': Voter t ab le  
senpte: SP07871dvT. 

2O.5-23.Os: Rcdinga on 
core: HYu 0 1020; OVA = 
2.0. 

20.5.23.01: Contact 
sapte:  SPO78721CT. 

23.0.26.0': Readings on 
core: 
5.2. 

HNU a %; OVA = 

23.0-26.0': Bedrock 
swpte:  SPO78NBR. 

26.0-28.5': Reedings on 
core: HNu 8 0.C: OVA * 
4 . 0 ;  Lud lun  = 2. 

26.0.28.5': Direct h i t  
senpie: wonn60n. 
p.5-31,01:  Readings on 
core: HNU = 0.6; OVA 8 

0.2; Ludlrrm = 1. 

28.5-31.0': Field screen 
redinga: HYu = 
lCO(140); OVA 8 O . S ( O . 4 ) .  

9 o f  z 
a g o  
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8 O R E H O L E  

¶ a m p l o r  C o l l o e t o d  or  / Othor T o a t a  C o r f o r n o d  
I 

ARTIF- 

Q9-2.0* SAbWLL 

.,GRAVEL A N D  CLAY: dark  dusky brown 
( 5  Y R  2 1 2 )  to mixed light brown; weaklv 
cemented; subangular. subrounded - qaar tz i te  gravel; poorly sorted: l o w  
plastic: slightly sandy; fine-grained: light 
moist. 

- Recovered 0.712.0' = 35%. 

- 5 

2.0-3.5' S A M P L E  

19 

li 

20 - 

Recovered 1.511.5' = 100%. 
2.0-3.2': G R A V E L  A N D  CLAY: dark  
yellowish orange (10 YR 616) to moderate 
yellowish orange ( L O  YR 5 1 4 )  with gravel 
to 4.00 mrn a n d  larger: sand  varying (2.0- 
1.5 0 to 0.5-1.0 0); light moist. 
3.2-3.5': CLAY: dark  yellowish orange (10 
Y R  6 / 6 )  moderately cemented: slightly 
sandy; fine-grained: occasional small scat-  
tered gravel; highly plastic: very moist. 

3.5 - 6.5 * S A M P U L  
Recovered 3.01 3.0' = 100%. 
3.5-5 .2 ' :  CLAY: moderate brown ( 5  YR 
4/41  to varyiug gray: considerably oxide 
stained: low plastic: f ine-grained sand  
(3 .0-2.5 0); weakly cemented; claystone 
f ragments: moist. 

A R A P A H O E  FORb IATIQC! 

5.2-6.5 ' :  C L A Y E Y  SANDSTONE: light 

-~ ~ ~ ~ 

IINu brckground=0.2. 
0 V A Ba c h 5 r o t i  n d-2.8 
Ludlum background 
= 0.0 

g.0-2.0': Field screen 
readings: HNu = 0.2 
(0.2); O V A  = 2.8 (2.8) .  
N o  ludlum readings 
above backgrouud. 

'1.0-3.5': Field screen 
readings: HNu = 0.2 
(0.2): O V A  = 2.8 (2.8). 
N o  ludlum readings 
above background.. 

3.5-6.5': trpper con- 
tact sample: 
SP08 8 70 3 il c . 
6.5-8.5':  Contact sam- 
ple: SP088706CT. 

9.0-11.5*: Bedrock 
sample: SP088709BR. 

11.5-1.1.0': Field 
screen readings: HNu 
= 0.2 (0.2): O V A  5: 2.8 
(2.8). 

44.0-16.5': Field 
screen readings: H N u  
J 0.2 (0.2); O V A  = 2.8 
(2.8). 

C . 9 . 1  0 1  19 



L O G  
OF 

BOREHOLE e *'- 8 o r o h o l o ~ W o 1 1  no. - - 't.) L o e a t l o r i  

C o o r d l n a l o r  

T o t r l  D o p t h  
G r o u n d  S u r t a c o  E l o r a t l o n  

W a t o r  L o r 0 1  E n c o u n t o r o d  

s t 8 t l C  

Orl l l lng Company  D r l l l o r  

I4.lp.f Oat.  Or l l lod  

Drlll lng Y o t k o d  D r l l l l n g  F l u l o  

Conmontr  

25 

30 

35 - 

SANDSTONE: light gray ( N  7 1 0 )  to  
severely oxide stained brown: f ine-  
grained sand  (3.0-2.5 0); weakly cemented: 
massive; slight clay binder: weathered: 

9.0-11,s' SAhtPLE. 
Rccovrretl 2 . 5 :  2 .5'  = LnlK-. 
C'LXYEY SANDSTONE: varying oxide 
( F e )  browns to grays: l ine-grained sand  3s 
above: massive; weakly cemented; 
weathered: moist. 

m-14.0' s m  
Recovered 1.512.5' = 60%. 
CLAYEY SANDSTONE: as stated above 
con t in u e d s t B i ned: mode r a t el y oxide 

Recovered 2.012.5' = 80%. 
CLAYEY SANDSTONE:, light gray f N 
7/0)  to severely oxide stained brown: 
sand (3.0-2.5 0); massive: low plastic: 
wea klv to moderately cemented: 
weathered: moist. 

hs 5-19.0' SAbIPLE. 
Recover'ed 2.312.5 = 92%. 
CLAYEY TO VERY CLAYEY SAND- 
STONE: oxide stained brown to light 
gray: low plastic: massive: weakly 
cemented: weathered: moist. 

Srmploa C o l l o c t o O  or 
O t h o r  t o r t s  C o r f o r m o d  / 

J&Q': Readines in 
augers: H N u  = 0; 
OVA = 28. 
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- B O R E H O L E  

L o c a t l o i ,  B o r o k o l o / W o I I  N o .  ? O - R 7 R R / S P n R  - 8 7  f c d t . )  

C o o r d l n o t o s  G r o u n d  S u r t a c o  E l o ~ o t l o n  

t o t a l  O o p t k  W a t o r  L o v o l  C n c o u n t o r o d  

- S t a t l c  

Drlll lng C o m p a n y  Orlitor 
Oat. O r l l l o d  H o l p o r  

Orllllng Y o t h o d  Orl l l lng Fluld 

~0gg .d  m y  C h o c k 0 1  B Y  
O.ologI~1 8 l t o  Maragor  

CLARP Maaa@ov 
C o m n o r t r  

CLAYEY SANDSTONE: mode,ratelv oxide 
u -  stained to light gray ( N  7/0) massive. 

[ i ne- g r a i ne d; w ea  t he c ed; moist. 
L 

3 - 2 4 . 0 '  SAMPJ&. 
Recovered 1,812.5 = 72%. 
CLAYEY SANDSTONE: light gray (N 
7 /0 )  to severely oxide stained brown; low 
plastic sands (3.5-3.0 0 to 2 5 - 2 0  8):  
weakly cemented: massive: moist. 

-- 
24.0-26.5' SAMPLE 

.. Recovered 1.212.5 = 60%. 
24.0-25.0': CLAY E Y SANDSTONE: a s  .. uoted above: moist. 
25.0-25.2': CLAYSTONE: medium gray ( N  

a -  4/0); massive: blockv; remaining slightlv 
sandy (3.5-3.0 0): low plastic: weathered: - -  moist. 

Recovered 1,512.5 = 1OOPp.  

CLAYSTONE: medium grnv r N  - 0 )  
massive: inediriin plnstic: sliglitlv I?locI,~: 
now o i i l y  s l i e h t l l ;  o s i d e  s ta ined  i n  . ; t i . e o k s  
a t  X.5 J I I ~  28.8' for 1" streaks. 

3 . 0 - 3  1.5. SAMPLE, 
Recovered 1 . 3 1 2 3  = 52%. 
SANDY CLAYSTONE: a s  noted above 
but now moderately oxide (Fe )  stained: 
massive: medium plastic: weathered: 
moist. 

t 

Samplor  C o l l o c t o d  or / O t k o r  t o r t a  C o r f o r m o 4  

4 

50.10-59.75': Packer 
Test liiterval # lo .  

59.75-69.40': Packer 
Test Interval # 9.  



L O G  
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BOREHOLE 

L o c o t l o n  B o r o h o l o /  W O I I  w 0 .  3 9 - 8 7 0 ~ / ~ ~ 0 8 - 8 7  (can't .) 
G r o u n d  S u r r a c o  E l o v a t l o n  

W o t o r  L o v o l  E n c o u n t o r o d  

C o o r d l n o t o r  

T o t a l  O o p t h  

Dr l l l lng  C o m p a n y  D r I I I o r  

n o l o o r  Dot .  Dr l l lOd  

Drlll lng Y o t h o d  Or l l l lng C lu ld  

S t 8 t l C  

Commonto 

65  

3 1.5- 34.0' SAMPI& - Recovered 2.2/2.5 '  = 88%. 
SANDY C L A Y S T O N E  upper formation - (31.5-32.0') then slightly sandy, f ine- 
grained; severely oxide stained brown to - a light medium gray  ( N  6/0): massive: low 
to medium plastic; weathered; blocky: - moist. 

34.0-36 5' SAM PLF 
Recovered ? . 5 / 2 . 5  = 100%. 
CLAYSTONE: da rk  gray ( N  310)  to 

,. inedium grav ( N  5/0): massive: medium 
plastic: blocky: slightly sandy: f ine -  

,. grained: moist. 

3 6.5 - 3 9 .O ' S A h.iP L 
Recovered 1.712.5 = 68%. 

I- CLAYSTONE: moderate brown ( 5  YR 
4/4) to medium da rk  gray ( N  6/01; 
massive: blockv: medium plastic: slightly 
saudy: weathered: streaked. moist. 

?9.0--11.5' SAMPLE, '. 
Recovered 2.2 i2 .5  = 883. 
CLAYSTONE/SHALE: medium dark grav 
( N  J / O ) :  massive: blocky slightly sandv: ,. fiue-grained: medium plastic: moist. 

- 41.5-44.0' SAhlPLE, 
Recovered 1 . ~ / 2 . s  = 48%. - CLAYSTONE/SHALE: medium dark  
gray ( N  4/0).; massive: medium plastic - somewhat ,  blocky; just slightly sandy: 
light moist. 

t 

Samolom C o l l o c t o d  or / O t h o r  T o o t s  Corfornod 

49.40-  79 .O 5 ': P 1 c k e r 
Test Interval # 8. 

P o g o  O f  19 
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B O R E H O L E  

L o  c a l l d n  B o r o h o i o / ~  011 no. 39-873R/SP08-57 ( c a n ' t  .) 
C o ord ina  t or  G r o u n d  S u r t r c o  E l o r r l i o n  

T o t a l  D o p t k  Wa1.r L o r o l  E n c o u n l o r o d  

S l a l l c  

Orilllng Company 0flll.f 

O a l o  0 f l I lod W0lp.r 

Orl l l lng Y o l k o d  Of l l l lng  F lu ld  

Loggod I y  C h o c k o d  D y  
a o o l o g i r l  alto M a n r e o r  

C t A R P  Yrna@or  
Commonla 

41...3-4!.4* SAMrLE. - Recovered 1.68/4.10' 41%. 
ROD = 1.04/1.68' = 62%. 
4 1 . 3 4  1.8': C'LA YSTO NE PL L'G. 
3 1.8-4 2.35': SILTY C L A Y  STO N E: dark  

9 

- gray ( N  3/0) to olive black ( 5  Y 2/11: 
some very f ine-grained sand; well sorted: - unconsolidated; blocky; soft  to medium 
11 a r dness; da rn p. 

STONE: olive black ( 5  Y 2 /1 ) :  sand  very '' 
fine-grained (3.5-4.0 0). well sorted: 

,- consolidated: blocky: medium harduess: 
some organics: damp. 

42.35-44.03': SANDY SILTY CLAY-  

k 
4 5 .4- 49.5- s A hlP LE. 
Recovered 4.10/4.10' = 100%. 
ROD = 3.55/4.10' = 87%. 

a -  SANDY CLAYSTONE: olive gray ( 5  Y 
J / l )  to olive black ( 5  Y 2 / 1 ) :  sand  very 

a -  fine-grained (3.5-4.0 8): well sorted: 
occasional lenses of a coarser grained '. sand (3 .0-2.5 0): pinkish gray ( 5  Y R  811) 
increasing down core when get in to  sand-  
stone/cla ystone interbeds; consolidated: 
hard: a t  JS.80' have a leaf imprint: occa- 
sional organics throughout core: damp. 

-- 
.- 

i 

79.05-88.70': Packer 
Test ln te rva l  I 7. 

88.70-98.35 ': Packer 
Test Interval # 6. 

98  15-108.00': Packer 
Test Interval # 5 .  

barnolor  C o l l o c t o d  or 
Ll lko log lc  0 o r c r l p t l o n  O l h o r  t o a t r  P o r t o r m o d  

I 



L O G  
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B O R E H O L E  

Locat l 0 i  B o f ~ h ~ l ~ / W o l l  No.  39-87BRISP08-87 ( c o n ' t . )  
G r o u n d  S u r t a c o  E f o r a t l o n  

Wotor  L o r 0 1  Encoun to rod  
C oord  In. t a 

t o t a l  D o p t k  

St8tlC 
D r l l l l n g  C o m p a n y  D r l l l o r  

Orl l l l ng  Moth06 O r l l l l n g  Flu16 

Loggod I y  

0.10 Dr l l lod  W O l p O f  

C h o c k o d  D Y  
8Ito Y a n o g o r  

C t A I C  Maragor  

Gootogbat 

C o m m o r t r  

c 

49 5-54.0' S A W  - Recovered 4.2014.50' = 93.30%. 
ROD = 2.7013.90' = 69%. - 49.5-50.7': SANDY CLAYSTONE: olive 
gray  ( 5  Y 3 / 2 ) ;  cuttings f rom above; - moist. 
50.7-54.0': SANDY CLAYSTONE: olive - 
gray ( 5  Y S / l )  to olive black ( 5  Y 211): 

.I same as 45.40-49.50' interval: a t  52.25' 
have some fine-grained sand stained dark . yellowish orange (10 Y R  6/6): lenses of 
fine-grained sand increase down core; at 

I -  53.5'-54.0' clay is predominant:  damp. 

2 -1.0 - 5 7 .O ' S A bl P LE. 

HQD = 2.45/3.30' = 7Jcr. 
Recovered 3.3/3.0'  = 110%. 

SANDY ("LAYSTONE: m i n e  ;IS a b o v e  

S a m p l o r  Colloetoc) or 
Llthologlc O o r c r l p t l o n  h o r  T o r t a  P o r t o r m o d  

w i t h  nodules of very 1 3 3 1 ~  a 
811) c l a v  a n d  v e r v  f ine-ern 
creasine down cote:  3 1  59. 

imprint: less fine-grained 
cia 111 p. 

57.0-61.0' S A M P E  
Recovered 4.014.0' = 100%. I ROD = 4.0/4.0 '  = 100%. 

anee  1 0  1 . R  
lied sni i t l  i n -  
- I l a \ ' P  lr:;1I 

miid \enses: 
.. 

SANDY CLAYSTONE: same as above 
with more fine-grained sand lenses: clay 
nodules still  present: more organics than 
above: clay increases down core with 
60.0-61.0' mostly clay: damp. 

Recovered 0.014.0' = 0%. 
Lost core. 

108.00 -117.65': Packer 
Test Interval # 4. 

LlS.65-125.30': Packer 
Test Interval # 3. 

117.65-127.30': Packer 
Test Iiiterval # 2. 

122.68-132.33': Packer 
Test Iiiterval # 1. 

.- 



a -  
L O G  
OF 

B O R E H O L E  

L O  c i t  ion 

C o o r d ~ n o l o r  Ground d u r t o c o    lo roll on 

t o t o t  D o p t h  W a t o f  L o r 0 1  L n c o u n t o r o O  

OrIlllng Cornpony Dr t I Io r  

n0lp.r D o l o  Dr l l lod  

Drl l l lng Y o t h o d  Dr l l l tng  Clutd 

~ o r o h o i o ~ w ~ ~ ~  no.  3 9 - 8 7 9 ~ 1 ~ ~ 0 8 - a 7  (con't.) 

s t o l l e  

Chaokod B Y  Logged BY 
Q.oto#tal SI10 M.r.*.r 

e a A R P  I O l a @ O f  

Commonto 

65.0-66.0' S A M P E  
R e c o v e r e d  1.5/1.0' = 150%. 

CLAYSTONE: l ight  greenish g r a y  ( 5  C Y  . 411) to d a r k  greenish  gray  ( 5  G Y  211) 
f r o m  65.0-65.3': rest of core  o l ive  black ( 5  . Y 2 /1 ) :  t r a c e  very  f i n e - g r a i n e d  sand:  c o r e  
m a n g l e d  f roni  dr i l l ing:  a p p e a r s  u u -  
c o n s o l i d a t e d  a n d  blocky: d a m p  to moist. 

. RQD = 0%. 

Lltholoels D o a o r l ~ l l o n  

120 

66.0-70.0' SAMFLZ, 
R e c o v e r e d  5.014.0' = 125%. 
ROD = ?.6/5.0' = 5 3 ' 0 .  
66.0-67.5': C L A Y S T O N E :  ol ive hlack ( 5  Y 

" : / I )  to b r o w n i s h  black ( 5  YR 2/1k t r a c e  
s i l t  a n d  v e r y  f i n e - g r a i n e d  sand:  some '. 
organics:  blockv:  consol idated:  d a m p .  

,- 67.5-68.5': C L A Y S T O N E :  ol ive black ( S  S 
211)  to b r o w n i s h  black ( 5  Y R  2 / l k  t r a c e  ,. si l t  a n d  very  f i n e - g r a i n e d  sand:  some 
organics:  blockv:  consol idated;  d a m p .  
68.5-69.5': C L A Y S T O N E :  o l ive  black ( 5  Y 
2 / 1 1  to greenish  black (5 G Y  211)  to black  

a -  ( N  I / O ) :  t r a c e  silt: blockv: d a m p .  
(59.5 - 70.0': m e d i u m b 1 u ish 

a -  g r a y  ( 5  B 5 i l )  to medium g r a y  ( N  5 i 0 1 ;  
highly  plast ic :  block: moist. 

. 

C: L A Y STO N E: 

70.0-74.0' SAhfPLE. 
R e c o v e r e d  0.61 4.0' = 1%. 

C'LAYSTONF.: o l ive  black 1 5  Y 1. I \  1 0  

i n e d i a m  d a r k  e r a v  IN  l - l o r k y :  
homogenous:  plastic: d a m p .  

.- R Q D  = 0°C. 
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LOC.tIOcr Borohoi . ,  w.11 no. 39-87BR/SP08-87 (con't.) 
G r o u n d  S u r t r c o  C I o r r t l o n  C o o r d l n r t o r  . 

t 0 t . l  O.@th W i t o r  L o r 0 1  E n c o u n t o f o d  

S t r t l c  

Of l l l lng C o m p r n y  O r l l l r r  

Wolpor Dot. DrLII.0 

Dr l l l in )  C l ~ l d  Orl l l lng Yothod 

C h o r k o d  B y  Loggod B y  
a t t o  Yaaa@or  O0oIo) lr t  

t 

/ / 
I 1 74.0-76.0' S A k W  

Recovered 3.8512.0' = 193%. 

Picked up 1.85' from previous run. 
72.15-74.0': CLAYSTONE: olive black ( 5  
Y ? - / I )  with lenses of black ( N  1/01; 
block y ,  homogenous; plastic: damp. 
74.0-76.0': CLAYSTONE: olive black (5 Y 
: / I )  to medium gray ( N  5/0), blocky. I homogenous; plastic; damp. 

RQD = 2.26/3.a5' = 59%. 

76.0-80.0 * S A M P L E  .. Recovered 2.13/4.0* = 53%. 
RQD = 1.5012.13' = 70%. .. CLAYSTONE: olive black (5 Y 2 /1 ) :  some 
silt: some organics: trace very f ine-  

- =  grained sand  interbeds: homogenous: 
blocky; medium hardness; damp. 

~0 .0 -82 .0 *  SAMPLE;, .. Recovered 2.6212.01 = 131%. 
RQD = 1.62l2.62' = 62%. 

- 'SANDY C'LAYSTONE: olive black ( 5  Y 
2 /  1 ): some very f ine-grained sand. poorly -. 
sorted. stibangular to subrounded f i n e -  
grained sand  occurring in lenses a n d  
interbeds: some silt; sonic organics; small .. coal seams; blocky; fa i r ly  homogenous: ' tiiediuin hardness; damp. 
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L o e r l l o n  i o r o n o i o /  w.11 NO.  39-875RfSP08-87 (can't.) 
C o o r d l n r l o r  ' G f o u n d  S u r f r c o  L I o r r t l o n  

Commonto  

C:.o-a4.o* SAMPLE, 
Recovered 2.38/?.0' = 119%. 
RQD = :.15/?.38' = 90%. 
3 AN D Y C I. A Y STO N E / CLAYEY SA N D- 
STONE INTERBEDS: olive black ( 5  Y 
! / I )  to dark gray ( N  3/0); sand  very fine- 
Zrniined to fine-grained, poorly sorted, 
x c u r s  i n  lenses a n d  interbeds: occasional 
stringers of coal in small  f rac tures  with 
110 orientation: some silt: sonic organics: 
consolidated: medium hardness: f rom 
83.0-84.0' have s ~ a l l  lenses of l a i r l v  s e l l  
sorted fine-grained (3 .0-2.5 0) sand. 
subrounded: quartzit ic.  yel lowish era!. 5 
Y 8/1) :  damp w i t h  sand lenses moist. 

Recovered 2.0/?.0' = 100%. 
RUD = 1.76/2.0' = 86%. 
SANDY CLAYSTONE: olive black ( 5  Y 
2 / 1 )  to dark  gray ( N  3/0) w i t h  yellowish 
gray ( 5  Y 8/1) fine-grained sand lenses 
occasional, poorly sorted: occasional 
stringers of coal: some silt: some organics: 
consolidated: damp. 

SJ.O-SW s A b i r L L  

86.0-88.0' SAMPLE. 

RQI) = 2.0/?.0' = 100'30. 
Recovered 2.0/2.0' = 100%. 

SANDY SILTSTONE: same as above 
except less sand: no coal striugers: damp. 

I 
I 
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L o c o t l o n  B o r o h o l o /  w .II no. 39-87BR/s?Q8-87 (can't .I 
G r o u n d  S u r f o c r  t l o v o t l o n  
W o t o r  L o r o i  t n c o u n t o r o d  

C o o r d ~ n o t o r  ' 

T o t o 1  O o p t h  

Drl l l lne  C o m ~ o n y  O r i l l o r  

H O l D O r  Dot.  D f l l l O d  

0 -  
StOt lC  

O f l l l l n g  Y o t h o d  

L O O O O I  B y  
O.OlO@lOt 

? 
88 0-92 0' SAMPI E. 
Recovered 4.014.0' = 100%. .. ROD = ?.G3/4.0' = 91%. 
88.0-91.0': SANDY SILTSTONE: olive 

- =  black ( 5  Y 2 / 1 )  a n d  dark  gray ( N  310);  
some clay; lors of silt; some very fine- 

.= grained fa i r ly  well sorted sand with 
lenses of a fine-grained, well sorted sand; 

* -  damp. 
91.0-92.0': SILTY SANDSTONE: olive -. black ( 5  Y 2 / 1 )  with yellowish gray ( 5  Y 
8/11 to pinkish pray ( 5  YR 8/11 fine- .. 
grained sand. fa i r ly  well sorted: sand  i n  
lenses and  interbeds: some clav: some 
orpatiics: stoa11 planes of lamination 
present i n  sand lenses: consolidated: 
damp. 

.' 

92.0-96 0' SAhiPLE, .. Recovered J.O/J.O' = 100%. 
RQD = 3.83/4.0' = 96%. - 9 9 2.0-94.25 ': SI LT Y SA N DSTO NE: oli ve 
black ( 5  Y 2 / 1 )  to yellowish gray ( 5  Y 

- =  8/ 1): very fine-grained to f ine-s ra ined  
sand. fa i r ly  well sorted: some planes of .- lamination: less silt and  clay than  above: 
some occasional organics: consolidated: .:. damp. 
94.25-95.'': SANDY SILTSTONE SILTY 
SANDSTONE: same a s  above w i t h  f i n e r -  

95.2-96.0 ' :  SILTY SANDSTONE: same :IS 

.- grained sand: damp. 

.- 92.0-?4.L5': dnnlp. 

t 
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B O R E H O L E  

L o c a l l o n  B o r o h o l o / ~ ~ ~ ~  no. 39-873RfSP08-87 (con‘t.) 
C o o r d l n ~ l o s  ’ 

ToIaI O o p l h  
G r o u n d  S u r f a e o  L l o v r t l o n  

W a l o r  L o r 0 1  L n c o u n l o r o d  

srrt le  
Drl l l lng C o m p a n y  0fIII.f 

D i t .  Dr l l lod  M o l p o r  

DfltllnQ Y o I h o d  Ofl l l lna  t l u l d  

C o n m o n t r  

~ ~~ 

36.0-100.0‘ S A M  PLF 
Recovered 4 3 / 4 0 ’  = 107%. 
ROD = 4.014.3’ = 93%. 
96.0-97.35’: SANDY SI LTSTO YE: olive 
black ( 5  Y 211); very fine-grained sand. 
fa i r ly  well sorted i n  siltstone matrix: 
some clay: some organics; some lamination 
planes: consolidated; at  96.10-96.50’ and  
97.2-97.35’ have lenses of a light olive 
grov ( 5  Y 6/11  to olive black (5 Y 2/11. 
fairly well sorted, moist, f ine-grained 
sand: damp. 
97.35-99.0’: SILTSTONE: olive black ( 5  Y 
2/11; very fine-grained sand yielding to 
claystone downcore a n d  disappearing at  
98.85‘: consolidated; some clay; lots silt: 
occasional nodules of gravish orange (10 
YR 7 / 5 1  clay. proniinent f rom 97.35-98.0’: 
some organics; damp. 
99.0- 100.0’: CLAYEY SILTSTONE: olive 
black ( 5  Y 2/1); trace very fine-grained 
sand; lots of silt; lots of clay; consoli- 
dated: some organics; occasional grayish 
orange ( L O  YR 7 / 4 )  nodules of clay; 
da iu p. 

8ampI.o C o l l o o t o d  or 
O t k o r  T o o t @  Cor lormod / 



L O G  
O F  

B O R E H O L E  

r-- 
L o c r t l o n  

C o o r a  ~ n r  I oo 
T o l r l  O o p l h  

' 

Orll l lng Company  

O r t o  O r l l l O d  

Orl l l lng Yo lhod  

LO00.d a y  
a .oro~r8t  

B o r o h o l ~ ~ w ~ ~ ~  N O .  39-87BR/SP08-87 ( c o n ' t . )  
G r o u n d  S u r t r e o  t l r v r t l o n  

W i t o r  L o v o l  t n c o u n l o r o d  

S I O t l C  

- 
.. 

c 

. 

L 

- 

f 

uO.0-104.0' S A M P W  
==  Recovered 2.6114.0' = 65.3%. 

RQD = ?.50/2.61' = 96%. 
100.0-101.0': C J A Y E Y  SILTSTONE: olive 
black ( 5  Y Z/l): trace very fine-grained - -  sand: fa i r ly  homogenous; consolidated: 
damp. 
101.0-101.5': SILTY SANDSTONE: y ~ l -  

*. lowish gray (5 Y 8/11 to olive black ( 5  Y 
Z / l ) ;  sand  from very fine-grained in 

-, upper portion to fine-grained in lower 
portion fa i r ly  well sorted. subrounded: .. some silt: little clay: consolidated; damp 
fo moist. .. 101.5-102.61': CLAYSTONE: medium dark 
grav ( N  4/01 to da rk  gray ( N  3 / 0 ) :  hiphlv 

-=  plastic; blocky: homogenous: no silt or 
sand: damp to moist. 

9 

jO4.0-108.0' SAMPLE. 
.= Recovered J.O/J.O' = 100%. 

R Q D  = 3 . ~ / 4 . 0 *  = 82%. 
CLAYSTONE: olive black ( 5  Y 2 / 1 1  to 
dark  grav ( N  310); trace silt; block?; 
homogeuous: damp to moist. - =  
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l o r  h o I o  / W 0 1 1  N 0 .  39-8 7BR/SP08-8 7 (con ' t . L o e  a t ion 

C oord lna  t o a  

T o t a l  0 0 0 t h  

Orllllng Company  

0.10 0111106 

Orllllng M a t h o d  

Losaor B y  
Q.olo#rat 

C o n r o r t r  

O f o u n d  S u r f o c o  t l o r o t l o n  

W o t o r  L o r 0 1  L n c o u n t o r a d  

s ta tcc  

Or I I I o  I 

H a l o o r  

O r l l l l r ~  Flu14 

ChO8kOd D T  
S I t o  Yoroaor  

C R A R P  Iomr@or 

f 

t 

Llthologlo 0 o r e r l p t l o r  

1 0 8 . 0 - u  .) * q  , A- 
Recovered 3.9140' = 98%. 

108.0-110.0': SILTSTONE: olive black ( 5  Y 
1/11: some very fine-grained sand: some 
d a y :  some organics; fa i r ly  homogenous; 
consolidated: hard; more sand down core; 
damp. 
110.0-111.90': SANDSTONE: da rk  greenish 
gray ( 5  G 411)  to greenish gray ( 5  GY 
6/11 with some yellowish gray ( 5  Y 8/11; 
very fine-grained (3.5-4.0 0) to f ine-  
grained (3.0-2.5 8): fa i r ly  well sorted: 
subangular to subrounded: some silt: trace 
clay: some leaf and  plant stem organics. 
increases down core: sand  fines as goes 
down core with occasional lenses of the 
coarser grains; massive: damp to  moist. 

RUD a 3.49/3.9' = 89.570. 

8rmpl.r Callortor or / Othor  T o o t a  Crrforrod 
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L o c o t ~ o o  B o r o h o l o / W . i ~  no. 3 9 - a i ~ ~ l s ~ o a - a 7  ( c o n ' t . )  
G r o u n d  S u r f o c o  C I o r o t l o n  

W o t o r  L o r 0 1  t n c o u n t o r o ~  

C o o ~ b l n o t o r  . 
T o t o 1  000th  

Drlll lng C o m p a n y  
0.10 DrI I tod 

Drl l l lng Y o t h o d  

S t O t l C  

D r I I l o r  

H o I p o r  

D r l l l l n g  t l u l d  

C I o o L o 4  D v  
alto Yonomor 

C C A I C  mo0rmer 
C o n n o n t r  

t 

t t 

-MPJ F 
a- Recovered 4.67/4.0' = 117%. 

RQD =I 3.2314.67' = 69%. - -  112.0-112.5': SANDY SILTSTONE: olive 
black ( 5  Y 211): 40% silt: 40% organics; - -  20% sand; consolidated: damp to moist. 
1125-115.75': SANDSTONE: greenish gray 

* c  ( 5  G Y  6/11 to dark  greenish gray  ( 5  G 
4/11 with some yellowish gray ( 5  Y 8/11; - -  fine-grained (3.0-2.0 0) to medium- 
grained (2.0-1.5 0) sand, f i n ing  down '' core: occasional lenses of clay a n d  silt 

-=  associated with organics occurring 
throughout tlie core: sand massive with 
zones of contort  e d b.c dd i n g; con so I i d a t e d: 
a t  112.75' have a f rac ture  of coal with .. small f rac tures  of coal or organics occur- 
ring.throughorit the core: damp to moist. - -  115.75-116.0': S I L l Y  SANDSTONE: olive 
black ( 5  Y 2 / 1 ) :  very silty: sand f ine-  .= grained to medium-grained as above. 
occur r ine  i n  lenses: m a n y  organics n i t 1 1  -. clav associated: \ e r v  hard: consolillnled. 
damp. 
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L o c r t l o n  b o r o h o l o / w o l l  N O .  39-87BR/SP08-87 (COn't.) 

C 0 o r d l n r  t 0 s  G r o u n d  S u r f r e .  L l o r r t l o n  

t o t o 1  000th W r t o r  L o r 0 1  L n c o u n t o r o d  

Drllllng Comprny D r l l l o r  

n0lp.r 0 8 t o  Orl l loe 

Or l l l lng  Moth06 Dr l l l ln*  Cluld 

s t r t l c  

Loggod B Y  
Q o o l o ~ l o t  

Commonto 

L l t h o l o q l c  Dooor lpt lon 

I 

-. 1 1 c j . O - U . O '  SAMFLF 
9 -  Recovered 2.014.0' = 50%. 

ROD = O.JSI2.0' = 22.5%. 

A N D  CLAYSTONE: reworked. .- 116.3-116.9': SANDY SILTSTONE: alive 
black ( 5  Y 2 / 1 )  with yellowish gray ( 5  Y 

"8/1) and greenish gray (5GY 6/11 f ine-  
grained sand in lenses: some clay; some 
organics: massive: consolidated: damp to 

.- 116.0-116.3': CUTTINGS OF SILTSTONE 

.. moist. 

. .STONE: olive black ( 5  Y 2/11; heavy silt 
influence: sand is very fine-grained: sonic 

.. organics; massive: consolidated; damp..  

116.9-118.0': CLAYEY SANDY SILT- 

s8mplor  C o l l o o t o d  o r  / O t h o r  t o r t r  P o r t o r m o d  
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e 
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L o c r t l o n  I B o r o h o l o / w ~ ~ ~  NO.  39-87BR/SP08-87 (con't.) 
C o o r d l n r l o r  

Total  0 0 0 t h  

Ground S u r f r c o  L I o r r i ~ o n  

W r t o r  L o r 0 1  L n c o u n i o r o d  

t 
1 ~ 0 . 0 - ~ '  SAMPl E, . 
Recovered 4.612.0' = 230%. 
HQD 3.97/4.6' = 86%. 
118.0-1 20.0': CLAYEY SILTSTONE: olive 

- =  black ( 5  Y 2 / 1 1  to greenish black ( 5  GY 
2/11; trace very fine-grained sand; some .. organics; occasional seams of coal; 
massive: blocky; f a i r ly  homogenous: con- .. solidated: damp.  
120.0- 121.4': CLAYEY SILTSTONE: dark  

- 9  greenish gray ( 5  G 4 / 1 1  to greenish black 
( 5  GY 2/11; trace very fine-grained sand 
i n  lenses: some organics; massive; consoli- 
dated: damp. .. 1?1.4-122.0': SANDSTONE: dark ereenish 
gray ( 5  G 4 ; I )  to greenish black ( 5  GY -. 
2/11:  some silt i u  top of core giving w a y  .. to sand: f ine-gra ined  to medium-grained 
(2.0-1.5 0) sand ,  subrounded to subangular: feldspathic a n d  quartzitic: . -  

fa i r ly  well sorted: massive; homogenous: 
consol dated; few organics; damp to moist. 

I _ -  
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- p  

.- 

L o e a t l o n  

c o o r d ~ n a  I r 
t o t a l  Oopth 

. 

( 5  G 6 / 1 )  to greenish  b lack  ( 5  G 2 / 1 ) ;  
some silt; f i n e - g r a i n e d  to m e d i u m - g r a i n e d  

.C (2.5-1.5 0) sand,  s u b r o u n d e d  to 
subangular .  f a i r l y  well sor ted ;  some 
organics;  massive: consol idated:  moist .  
122.85- 126.0': S A N D S T O N E / S I L T S T O N E :  .. greenish  g r a y  ( 5  G 6 / 1 )  to greenish  black 
( 5  G 2/11; very  f i n e - g r a i n e d  s a n d  w i t h  

* -  lenses  of f i n e - g r a i n e d  to m e d i u m - g r a i n e d  
s a n d  as a b o v e  (122.0-122.85'); some 
orgai i ics  more  t h a n  above: c lay i n f l u e n c e  
w i t h  organics:  s a n d  decreases  d o w n  c o r e  
g i v i n g  way to more  silt.  a l i t t l e  c lay ,  a n d  
in o r e c on so I i dated:  o r g a n  ic s: ma ssi v e; .- d a m p .  

Orllllng Company 

O r t o  Orl l lod 

Orllltng Mothob 

, L o g g e d  B Y  
O.olo@lat 

b o r o h o l o / w ~ l l  NO. 39-97BRfSP08-87 (con't.) 

C o n m o r t r  

f 
t 

~:6.0.130.0* SAM PLF 
Recovered  l .S /J .O'  = 37.5%. 
R U D  = 0.75/1.5' = 50%. 
S A N D S T O N E :  m e d i u m  d a r k  g r a y  ( N  4 / 0 )  
to l ight  g r a y  ( N  7 / 0 ) ;  very  f i n e - g r a i n e d  to 
f i n e - g r a i n e d  (3.5-2.5 0) f e l d s p a t h i c  a n d  
q u a r t z i t i c  sand:  f a i r l y  well sor ted:  
ni ass i v e: 1 a m i n a t i on  
planes: s a n d  f i n e s  d o w n  core: some 
organics;  some silt; f r o m  127.3-127.5' h a v e  
zone of c l a y  inf luence :  moist to wet. 

oc c a si o n a I t r a c e I 
t + 

S a a p l o e  Co l lootod  of / Othor  t o r t r  P o r l o r r o d  
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L o c a t i o n  b o r o h o l o ~ ~ ~ l ~  N O .  39-07BRlSP08-87 ( c o n ' t . )  
C o o r e ~ n o t o s  . Ground S u r f r c o  ~ ~ o r r t l o n  

T o t a l  000th W a t o r  L o r 0 1  E n c o u n t o r 0 0  

Otlll lng Cornmany D r I l I r r  

O a t .  Dr l l loO Wrlgor 
Orll l lng Moth00 O r l l l l n ~  Cluld 

S t r t l c  

127.5-129.4': CLAYEY SILTSTONE: dark 
greenish gray ( 5  G 411) to greenish black 
( 5  G t l l ) ;  no organics, bard: massive; .- f a i r ly  homogenous; consolidated; damp to 
dry .  

.* 129.4-129.7': SILTY CLAYSTONE: same 
a s  ahave: d a m p  to dry .  .. 129.7-130.0': SILTY SANDSTONE: same as  
above with some clay; very fine-grained -- sand: moist. 

.. greenish erav ( 5  G 4. 1 )  to ereenislr e r n \  
( 5  (3  6 /  I ) :  verv fine-praiiied (5.5-1 I I  01 to 

- =  fine-eraiiietl ( 3  I)-:.! 01. t a i r l y  \ \ e l l  c ~ > ~ t t > , t  

saod: soine silt: massive: consolidated: .. damp to moist. 

130.0- 132.0': SILTY SANDSTONE: dn I' k 

C R A l P  U o r o @ o r  
C o n n o r t r  

- P  

8anrIrr  C r l l o r t o d  or 
Llthologlo D o o r r l ~ t l o n  )Lor Tosts  Portormod 

c 

L 

c 

c 

- 

. 

t 
t 

i + 

1- 
Recovered 4.1814.0' = 104.5%. 
R Q D  = 3.76/4.18' = 90?0. 
132.0- 132.4': SANDSTONE: da rk  greenish 
gray ( 5  G J / l )  to greenish gray ( 5  G 6/ 1): 
f ine-grained ,(LO-3.0 0) sand; fa i r ly  well 
sorted: some silt; massive; consolidated: 
damp. 
132.4- 136.0': SILTY CLAYSTONE: dark  
greenish gray ( 5  Ci 4 / 1 1  to greenisll g r a y  
( 5  G 6/1) :  trace very fine-grained sand: 

' silt i n  top of core gives way to c l a y  down 
core: fairly homogenous; massive; consoli- 

' dated; Lard; no organics; damp. 



L o c a t i d n  

C o o r d l n a l o S  

T o t a l  Dopth 

, 

Orlll lng Company 

0.10 Drl l lod 

Drlll lng Y o t h o d  

Loggod By 
Qoologlat  

.- 

-. 

LOG 
O F  

BOREHOLE 

136.0-110.0' SAMPLE. 
Recovered 2.014.0' = 50%. 
ROD = 0.611.0' = 3 0 3 .  
CLAYSTONE: medium gray (N 5 1 0 )  to 

-.dark g'av \ N 310); some si\¶; homogenous; 
massive: blocky; n o  organics; damp. 

I 

TOTAL DEPTH: 140.00'. 

- p  

. 

-- 
-- 
-I 

~or.hol./w.ll  NO. 39-87BRlSP08-87 (can't.) 

Ground Surcaco  E l o v a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

s t a t r c  

D r l l l o r  

Holpor  

Dr l l l lng F lu id  

C b o a k o d  B y  
8110 Manaaor  

Commonta 

i 

+ 

Samploa C o l l o e t o d  or / O t h o r  t o s t r  P o r t o r m o d  

t 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ ~ c a t l o n -  ?!oCk\. Flat s  ?!ant: S o l a r  Ponds 
c o o r g l n 8 t e a  N 38094.04 E 2 2 1 6 6 . 3 2  
T o l o l  D e p t h :  W o l l  117.39' 

B o r o h o ~ o  140.00 '  

Area - W e l l  N o .  

E l e v o t l o n :  G r o u n d  S u r f a c e  5 9 4 7 . 1 0 '  

t o p  of  C o a l n g  5 9 4 9 . 1 2 '  

CEARP Y- 
~ o m m o r t r  SurfpEQ cas ine  set t o  44.0' bv R .  Treat on October 30, 1987. 

l o r e h o l e  
) i a m e t e r :  

h 'I 

0 1  S c r o e n  D e p t l  TI 
Fl l tor  Ma lar ia l :  

C l l l o r  P a c k  

I* 7 ,  

B o c k f I I I  Y a l e r l a l :  7 8 , o l r  La*. u , m t o n i t e  Pel lets  

W e l l  t o t a l  

I l l  

I I 
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I ,  PACKER TEST DATA SHEET 

Job No 2029-17-02 Static Water Level. ,, 

Local,on H I ) C ~ V  I;lattS 1’- Pollds - .  
well N~ 39-8711K (cont ’d . )  Page 2 0 1  2 

Borehole Diameler 

Date 0 1  Water Level  

Comments  

Acrybc Tube Diameter: 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/12/87  BY: KD HOLLIWAY 

TE-ST INTERVAL (FEET BELOW G . S . ) :  50.10 - 59.75 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S.): 83.98  

Q L K = ------------ 

a' .  

R' 

P2/3 TEST 
Q = INJECTION RATE = .00007240 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET1 
= 54.92  + 5.90 + 15.08  * 2 . 3 1  = 9 5 . 6 6  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = .00000003 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL t10. 39-87BR 

ZOCKY FLATS PLANT: SOLAR POND AREA J O B  tJ0. 2029-17-02 
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
TEST INTERVAL (FEET BELOW G . S . ) :  5 9 . 7 5  - 6 9 . 4 0  

DEPTH TO WATER (FEET BELOW G. S . ) : 8 3 . 9 8  

1ST P1 /3  TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = 

9 . 6 5  FEET 

= 6 4 . 5 7  + 9 . 9 6  + .oo  * 2 . 3 1  = 7 4 . 5 3  

.OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE: 
Q= 0 

P2/3  TEST 
Q = INJECTION RATE = 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

. 0 0 0 1 8 8 2 5  (FEET3/MIN) 
9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 5 . 9 0  + 1 4 7 8 0  * 2 . 3 1  = 1 0 4 . 6 6  

R BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 1 2  FT/MIN 
K = .00000006 CM/SEC 

2ND P1/3  TEST 
Q = INJECTION RATE = 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 6 4 . 5 7  + 8 . 7 1  + . O O  * 2 . 3 1  = 7 3 . 2 8  

R BOREHOLE R A D I U S  = . 1 7  FEET 

.OOOOOOOO (FEET3/MIN) 
9 . 6 5  FEET 

K = HYDRAULIC CONDUCTIVITY = 

NOTE: NO WATER G A I N  O R .  LOSS I N  INJECTION TUBE 

. O O O O O O O O  FT/MIN 
K = .OOOOOOOO CM/SEC 

Q=O 



PACKER TEST ANALYSIS 
WELL NO.  39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA ;OB NO. 2029-17-02 
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  6 9 . 4 0  - 7 9 . 0 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 9 . 5 8  + . O O  * 2 . 3 1  = 8 3 . 8 1  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE: 

K = .OOOOOOOO CX/SEC 

Q= 0 

P2/3 TEST 
Q = INJECTION RATE = . 0 0 0 1 4 4 8 0  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 2 3  + 5 . 9 0  + 17.10  * 2 . 3 1  = 1 1 9 . 6 3  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000008 FT/MIN 
K = . 0 0 0 0 0 0 0 4  CM/SEC 

2 N D  P1/3  TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 

TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = . 1 7  FEET 

- - L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 

= 7 4 . 2 3  + 7 . 6 6  + . o o  * 2 . 3 1  = 8 1 . 8 9  

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 

NOTE: NO WATER G A I N  OR LOSS I N  INJECTION TUBE: 

K = . O O O O O O O O  CM/SEC 

Q=O 



\ 

PACXER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 1 1 / 1 2 / 8 7  BY: KD H O U I W A Y  

TEST INTERVAL (FEET BELOW G . S . ) :  79.05 - 8 8 . 7 0  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  8 3 . 9 8  

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00002896 (FEETS/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = 

= 83.88 + 10.34 + .oo 2 . 3 1  = 94.21 

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

P2/3 TEST 
Q = INJECTION RATE = .00011584 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.88 + 5.90 + 19.40 2.31 = 134.59 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = 

9 . 6 5  FEET 

.00000006 FT/MIN 
K = . 00000003  CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA 

TEST INTERVAL (FEET BELOW G . S . ) :  8 8 . 7 0  - 9 8 . 3 5  

J O B  NO. 2029-17-02 
DATE TESTED: 11/12/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BEMW G . S . ) :  83 .98  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

R = BOREHOLE RADIUS = 

,00010136 (FEET3/MIN) 
9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98  + 5.90  + 21.70 * 2 . 3 1  = 1 4 0  

.17 FEET 
01 

K = HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN 
K = . 00000002  CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT: SOLAR POND AREA JOB NO. 2029-17-02 
DATE TESTED: 11/12/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  83.98  

TES-T INTERVAL (FEET BELOW G . S . ) :  9 8 . 3 5  - 1 0 8 . 0 0  

Q L 
U(--) 

2 ( P I )  (L) ( H I  R 
K = -----------_ 

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

R = BOREHOLE R A D I U S  = 

K HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 

.00015929 (FEET3/MIN) 
9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98  + 5.90 + 24.00  * 2 . 3 1  = 145.32  

.17 FEET 

K = .00000004 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED : 11/ 11/ 8 7 BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  108.00 - 1 1 7 . 6 5  

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

8 3 . 9 8  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00026065 (FEET3/MIN) 
L LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.98  + 5.90  + 26.00 * 2 . 3 1  = 1 4 9  

R = BOREHOLE RADIUS = .17 FEET 

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

2ND P1/3 TEST 
TEST ABORTED 

9 4  



PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 115.65 - 125.30  
DATE TESTED: 11/11/87 BY: KD HOLLIWAY 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  83.98  

1ST P1/3 TEST 
TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00175214 (FEET3/MIN) 
L - LENGTH O F  TEST INTERVAL = 9.65  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) - 83.98 + 5.90 + 28.00 * 2 . 3 1  = 1 5 4  
R BOREHOLE RADIUS = .17 FEET 

56 

K = HYDRAULIC CONDUCTIVITY = .00000076 F T / M I N  
K =I .00000039 CM/SEC 

2 N D  P1/3 TEST 
TEST ABORTED 



I 

I 
I 

‘1 
PACKER TEST ANALYSIS 
WELL NO. 39-87BR 

ROCKY FLATS PLANT; SOLAR POND AREA J O B  NO. 2029-17-02 
DATE TESTED: 11/11/87  BY: KD HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  122 .68  - 132.33 
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  83.98 

Q L 
LN(--) 

2 ( P I )  (L) ( H )  R 
K ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 4 3 4 4  (FEET3/MIN) 
L - LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 3 . 9 8  + 1 0 . 1 5  + . O O  2 . 3 1  = 94.13 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000003 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00017377 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

9 . 6 5  FEET 

+ GAGE PRESSURE ( I N  FEET] 
= 83.98  + 5.90  + 29.70 2 . 3 1  = 1 5 8 . 4 9  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN 
K = .00000004 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



I 

E L L  
DATE 

3907 11/12/87 
12/22/81 
02/01/88 
02/29/88 
OS/21/88 
06/18/88 

ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRQlND TOP OF 
SURFACE CASING 
ELEVATION ELEVATION 

5941.10 5949.12 

-- 
DEPTH WATER 

STICK OF S I  DEPTH 
up e m  eELuu TOC 

2.02 111.14 23.90 
23.60 
40.20 
46.60 
108.6 
86.00 

WATER 
SUR FACE 
ELEVATION 

5925 .22 
5925.52 
5908.92 
5902.52 
5840.52 
5865.12 

\ 

. 
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ROCKY FLATS PLANT, GOLDEN, C O L O W O  1 JULY 1988 APPENDIX B 



L O G  
OF 

B O R E H O L E  

~ o c a t ~ o n  Rockv F l a t s  Plant: Solar Ponds Area ~ o r ~ h o l ~ , W ~ l l  cpnq,R7 
~ ~ o r o l n a l ~ ~  ' *  N 38144 E 21872 G r o u n d  8 u r t a c o  E l o r a t i o n  " 5 9 4 5 . 0 '  
t o t a l  Doptk  11.0' W a t o r  L o r 0 1  t n c o u n t o r o ~  Bone 

S t a t l c  

Drl l l lng Company 30 v les  Bro S .  D r l l l ~ r  T U i p h  
d 

Oat .  Dr l l lod  November 2 .  1987 n01p.r B. Keenev 
Dri l l ing M o t h 0 0  Hollow Stem Auger Dr l l l ln#  C I U I O  None 

CEAnP Waraaor 
Conr.rtr Borehole backf i l led  with Portland Type I Cement. 

*Coordinates and e l evat ion  estimated from topographic map. 

ARTIFICIAL F l L L / O I  siuuw,p 

0.0-1.5' 
Recovered 1.3/1.5' 8 87%. 
CLAY: &sky b r o w  (5  YR 2/2); sandy with organic 
rootr; feu scattered gravots; low plast ic;  moirt. 

-. 7. -, 

5 

10 

1.5 - 3.0' SAMPI& 
Recovered 1.1/1.5' s 73X. 
1.5-1.7': CLAY: &rate yeLlouish bran (10 YR 
5/61; f ine-grained rand as noted above; moist. 

growls;  varying l i g h t  b r a n  t o  d i m  dark b ron ;  
weakly ccmnted; poorly sorted; randcd and 
subranded g rawta  ranglng 0.75 ma t o  C.25 m; 
w r r z o s e  coaposition; l i g h t  m i s t .  

3 .O-6.0' SAMPLE. 
Recovered 2.113.0' = 70%. 
3.0-4.2': SIN0  AND GRAVEL: mixed yellowish b r w n  
(10 YR 5 / 4 ) ;  moderately oxide stained; fine- and 
madiun-grained s a d  (2.5-2.0 0 t o  0.0.0.5 0); 
gravel subrarndad and rowdad q r l r t t i t e ;  weakly 
cemmted; L igh t ly  mirt. 
4.2-5.1': CLAY: yellowish gray (5 YR 7/21 t o  
l i g h t  o l i v e  broun (5 Y 5/61; moderately 
calcaraaa; h igh ly  p la r t i c ;  I1Pbrately camntsd; 
mi a t .  

1.7-2.6': SAM0 AND GRAVEL: fW Scattered 

ARAPAHOE FORMATIOW 

6.0-8.5' SAMPLE. 
Recovered 3.5/2.5' = 140%. 
CLAYSTONE: madiun gray (N 5/0); s l i g h t l y  oxide 
stained; madiun plast ic;  blocky; ucathered; i it massive: m i s t .  

8.5-11.0' SAMPLE. 
Recovered Z.5/2.S1 = 100X. 
CLAYSTONE: sandy: mdiun gray (N 5/01; fine- 
grained s a d  (3.5--3.0 0); low plast ic;  massive: 
blocky; &rately oxide stained levels; 
weathered; m i s t .  

TOTAL DEPTH: 11.0' 

t t t  - 20 ' I I 

S a m ~ l o r  C o l l o c t o o  or / O t h o r  t o r t a  C o r f o r n o d  

HNu BackgrarrdnO.3 
OVA Backgran60.0 
~ d l m  Backgrovd 8 0.0 

0.0-1.3': F ie ld  screen 
readings: HNu = 
O.O(O.0 ) ;  OVA = O.O(O.0).  

1.5.2.6': F ie ld  screen 
readings: HNu * 
O.O(O.0 ) ;  OVA = O.O(O.0).  

3.0-5.1': u-r contact 
sanple: SPO98703UC. 

6.0-8.5': contact 
sample: sPO98706CT. 

8.5-11.0': Bedrock 
sanple: SP0987088R. 

8.5-11.0': F ie ld  screen 
reading: HNu = O.o(o.0); 
OVA = O.O(O.0). 
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L O G  
OF 

B O R E H O L E  

~ o c o t ~ o n  Rockv F l a t s  P l a n t ;  S o l a r  Ponds Area 

C o o r d l n r t o o '  * N 3 8 w  E 21480 G r o u n d  8 u r f o c o  E l o v o t ~ o n  * 5 g L 1 - 0 '  
T o l o l  D o p t k  2 2 . 7 '  

B O r o h 0 ~ 0 /  W O I I  no. splo-87 

W i t o r  Lov.1 ~ n c o u n ~ o r o o  21.0' 

s t a t r t  

Drlll lng Cornpony Bo V ~ P S  Bros. D r i l l o r  R. U r D  
Oat. Dr111od November 9-11, 1987 nolpof  T. Yerritt 

Orlll lng Mothod Hollow Stern Auger  D ~ I I I I ~ ~  Fluid None 

C L A r r  U a r a o w  
Comrontr Borehole b a c k f i l l e d  wi th  Por t land  TvRe I Cement. 

*Coordinates and e l e v a t i o n  es t imated  from topographic  map. 

I / 

- 5  

- 10 

- 15 

20 

I / - - -_  /I 
ARtlFIUd) r I L L m l S ~ Q &  

0.0-2.0' SAMPLE, 
Recovered 1.8/2.0' = Pox. 
CLAY: dark yellowish brow (10 YR 4/2) mottled 
u i t h  dark yel louish orange (10 YR 6/61; s i l t  and 
s e d ;  obmdant roots a t  the top; caliche; m i s t .  

2.0-4.0'  S A M P L  
Recowred 1.9/2.01 = 9SX. 
2.0.2.4': CUI: S U I 0  88 above. 

ARAPAHOE FORMAT I W 

2 .4 -3 .9 ' :  CLAYSTONE: dark yellowish orange (10 
Y R  6/61 mottled u i t h  very pale yel louish orange 
(10 YR 8/61 and pale o l i ve  (10 Y 6/21; sandy; 
caliche; moist. 

L . 0 - 5 . 0 '  SAMPLE. 
Recovered l .Wl.0'  8 160%. 
CLAYSTWE: sane as a h ;  m i s t .  

2.0- 7.0' SAMPLE , 
Recowred 2.2/2.01 = 91X. 
CLAYSTWE: sane as above, except less sad ,  less 
caliche, and s l i g h t l y  less oxidation. 

7.0-9.0' SAMPLE, 
Recovered 2.2/2.0' 8 1lOX. 
CLAYSTWE: S m m  as above except more 
comolidated; no caliche; m i s t .  

Recovered 2.0/2.01 = 1OOX. 
CLAYSTONE: 

9.0-11.0' SAMPLL 

S a m  as above except moist t o  dry. 

11.0-13.0' SAMPLE. 
Recovered 2.0/2.0' 8 100%. 
CLAYSTONE: l i gh t  o l i ve  gray ( 5  Y 5/21 mottled 
u i t h  dark yel louish orange (10 YR 6/61; blocky 
structure; s o m  f ine-grained sand; s l i g h t l y  moist. 

13.0-15.0' SAMPLE, 
Recovered 1.9/2.0' = 05%. 
SANDSTWE: l i g h t  o l i ve  gray (5  Y 5/2) mottled 
with dark yel1oui.h orange (10 YR 6 / 6 ) ;  f ine-  
9 r a i M :  high m t  o f  clay; no H C l  reaction; 
dry. 

s r m ~ i o ~  c ~ i i o c t o d  or 
O t h o r  t o o t o  C o r f o r m o d  / 

0.0-1.8': Direct  h i t  
s q l e :  SPlD8IoQ)H. 

2.0-3.9': Direct h i t  
sample: SP1087OzDH. 

L . 0 - 5 . 0 ' :  Direct  h i t  
sanple: SP108704BR. 

5.0.7.0': Direct  h i t  
sample: SP108705DH. 

7.0-9.0': Direct  h i t  
senple: SP108707DH. 

9.0-11.0': Direct  h i t  
senple: SP1087ooDH. 

11.0-13.01: Direct  h i t  
senple: SP1087llOH. 

13.0-14.9': Direct  h i t  
sulple: SP1087150N. 

C o g 0 1  O f  3 
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15 .O* 17.0' SAMP 
Recovered 1.9/2% - 95X. 
SANDSTONE: sum as ebow except less clay, 
corrser sad: swd gets coorser a t  bottan. 

2 

17.0- 19.0' SAMPLE, 
Recovered 2.2/2.0' 8 110%. 
CLAYSTONE: l i g h t  o l i ve  gray (5 Y 5/2) and dark 
y e l l w i s h  orrnge (10 YR 6 /6 ) :  very s&, f i n i n g  
darwmrd: coarse s o d  a t  the top, c lay a t  the 
bottom; dry. 

19.0-21.0' SAMPL 
Recovered 2 .2 /2 .b  = 110%. 
CLAYSTOWE: l i g h t  o l i ve  gray (5 Y 5/2) mottled 
u i t h  dark yellowish orange (10 YR 6/61; HCL 
react ion i n  the dark yellowish orange areas only; 
dry. 

t l .o-z l .0 '  SAMPLE, 
Recovered 2.2/2.0' = 110%. 
21.0.21.6': CLAYSTONE: s a m  as above except s a n e  
f ine-grained sard and uet. 
21.6-23.0': CLAYSTOWE: l i g h t  o l i ve  gray (5 Y 
5/21; mott led u i t h  l i g h t  y e l l w i s h  orang.; dry. 

Total depth of borehole measured 22.7'; adjust 
depth. 

22.7-23.7' SAMPLE. 
Recovered 2.0/1 . O m  = 200%. 
CLAYSTONE: s a m  as above. 

23.7-25.7' SAMPLE.. 
Recovered 2.012.0' = 100%. t t  CLAYSTONE: swne as above. t 
25.7-27.7' SAMPLL 
Recovered 2.2/2.0' = 110%. 
CLAYSTONE: sane as above, except a l i t t l e  less 
mottled. f t t  TOTAL DEPTH: 27.7' 

Samplor Colloetod or 
Otkor t o r t r  Portormod / 

15.0.16.9': Direct  h i t  
surpt  e: sPlo8715Dn. 

17.0-19.0': D i rec t  h i t  
sanple: SPio8717DH. 

17.0-19.0': Dupl i ca te  
sempte: sPlo87017D. 

19.0-21.0': Direct  h i t  
sanple: SP1087190H. 

21.0-23.0': Yarer table 
sMpte: SPlOBRlYT. 

22.7-23.7': Direct  h i t  
saaple: SPl08RsDH. 

23 .7- 25.7' : D i  ret 
sanple: SPlOSRCDI. 

h i t  
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B O R E H O L E  

~ o ; r t ~ o n  Rockv Flats ?lant:  Solar Ponds Area ~ O f o ~ ~ ~ ~ ~ w ~ ~ ~  N O .  SPll-87 
~ o o r d l n r t o o '  * Y 1R5Qn F 2 1 ? h ?  G r o u n d  S u r f o c o  E l o r o t l o n  * 5 9 0 4 . 5 '  
T o t a l  0 0 0 t h  3 4 * o '  w e t o r  L O ~ O I  t n c o u n t o r o d  Sone 

Drl l l lng Company 3ovles Rros. 0r111or  T. High 
S t a t l c  

Oat. 0rlll.d November 3-5. 1987 n I p r B * KeeneY 

Orllllna Y o t h o d  !lollow Stem Auger oti i i iRs ciuid None 

, ChookaO B y  Logee0 B Y  R. ~~~~r 
0 .o log l~ t  $It. Yoneeor 

CCARP I r r a ) o r  
c~~~~~~~ Borehole backfi l led with Portland Type I Cement. 

*Coordinates and e levat ion estimated from topographic n a p .  

I I I , 

S 

10 

1s 

20 

Recovered 1.5/1.5' = 100%. 
0.0-0.3': SALlDY CLAY: dusky b r o w  (5 Y 2/21; LOW 
plast ic;  roots; f i l l ;  l i g h t  moist. 
0.3-1.5': C U I :  dark y e l l w i s h  orange (10 YR 
6/61; f ine-grained send with gravel to 3.2 m: 
srrbrovdcd end rarrdad; Lou plast ic;  sandy; 
gravel; moderately oxide stained; l i g h t  m i s t .  

1.5 - 3.5 ' SAMPlE ~ 

Recovered 2.0/2.0' = 100%. 
CLAY: mixed b r m  and severely oxide stained; 
w h  noted claystone fragments and sane sendstone 
p r t i c l e s ;  f ine-grained sand: weakly cemented; 

3.5.6.3' SAMPLE. 
Recovered 3.2/2.8' a 1lCX. 
SANDY CLAYSTONE: mixed oxide stained brow; 
gravel; neakly cemented; Lou plast ic;  1.75 n 
f r s m t  o f  asphalt noted at spproximrtely 5.5'. 

6.3-8.8@ SAMPLE, 
Recovered 2.212.5' = 08%. 
CLAY: oxide stained b r m  t o  l i gh t  gray end derk 
b r m ;  c l e y s t m  fragments; s e w  to  very sandy; 
f in -g re ined;  w a k l y  c a n t e d ;  mssive; very 

8.8-11.5' SAMPLE, 
Recovered 2.5/2.71 a 03%. . 
CLAY: brow, t o  dusky b r o w  (j YR 2/2); claystene 
fraqncots; very muh clay;: feu roots noted; 
s l i g h t l y  sandy: srrpll and medim s i re  scattered 
grevel; weakly cemmted; Lou t o  msdiun p las t i c  
lenses; very moist. 

Recovered 2.512.51 = 100%. 
CLAY: dark gray ( N  6/01 t o  dark gray ( N  3/01: 
~ L a y r t o m  f r r g m t a  md clay with occasional 
gravel: varying gravel, ranbd (1.R-2.50 n); 
mdim piastic; m r r t e t y  t o  w a k l y  canmthd: 
moist t o  very mire at bottom. 

11.5-1L.OI SAMPLE. 

0.0-1.5': F ie ld  r c r m  
red ing :  H Y u  = O.O(O.0); 
OVA = O.OCO.0). 

1.5.3.5': F ie ld  screen 
reeding: HYu = o.o(O.0); 
OVA = O.O(O.0). 

3.5-6.3': F ie ld  screen 
reeding: HNu = O.O(O.0);  
OVA = O.O(O.0). 

0.0-8.5': CarPesite 
sanple: SP11870008. 

6 . 5 - 8 . 5 ' :  F ie ld  screen 
reedings: nNu = . 
O.O(O.0); OVA = O.O(O.0). 

8.8-11.3': Readdlngs m 
core: HNU 8 0; OVA 
13.5. 

8.8-11.3@: Direct  h i t  
sanple: SP118108DH. 

11.5-1L.O': Readings on 
core: H Y u  = 0; OVA = 95. 

l 1 . 5 * 1 C . O 8 :  D i r e c t  h i t  
sanple: SP11871lDH. 



LOG 
OF 

BOREHOLE 

Location Rockv Flats Plant: Sola r  Ponds Area B ~ r ~ h ~ l ~ / ~ ~ ~ ~  yo. SP11-87(conttd.) 
Coord lnr tor  
t o t a l  Dopth 

G i o v n d  Surface t l o r r t i o n  

W a t o r  L a r o l  L n c o u n t o r o d  

Drllllna Company 
D a t a  Drlllod 

Orllllng Moth04 

Conmontr 

COLLUVIU( 

dark gray (N 4/O); moderate-ly .oxide stained brown; 
low ptast ic;  f irm-grained sand (3.0.2.5 0 ) ;  poorly 
sorted; sanwhat blocky and m i s t .  

14.0-16.5' S A W  
Recovered 1.112% = 44%. 
1C.0-14.S1: CLAY: medlu dark gray (N 4/01 t o  
l i g h t  gray (I 7/01 u i t h  sane brwn; claystone 
fragmmts; scattered gravel; s l i g h t l y  oxid.  
stained; w r k l y  ccasntd;  highly plast ic;  m i s t .  

14.5-15.11: CLAY: grayish black (N 2/0) t o  
b rwn ieh  black (5 YR 2/2); scattered gravel: 
s h r a n d e d  end s&mgular t o  2.25 mn; s l i g h t l y  
sandy; t in -g ra ined;  s l i g h t l y  organic; low 
plast ic;  moist. 

16.5-19.0' SAMPLE, 
Recovered 132.5' = 52%. 
16.5-17.01: CLAY: br-ish black (5  YR 2/21; 
scattered gravel; s u m  as above. 
17.0-17.8': CLAY: moderate y e l l w i s h  broun (10 
YR 5 / 4 )  to grayish b r o w  (5 YR 3/2); moderately 
cemmtd; mdiun plast ic;  s l i g h t l y  sandy and 
moist. 

Recovered 0.5/2.5' = 2oX. 
CLAY: mixed brown and gray; madim p las t ic ;  
moderately c m t d ;  s l i g h t l y  sandy; very f i ne -  
grained; l i t t l e  scattered gravel; m i s t .  

19.0-21.5' SAMPLE, 

ARAPAHOE FORMATION 

21.5-24.0l SIMPLE, 
Recovered 2.V2.5' = 100%. 
SANDSTONE: mdiun l i g h t  gray (N 6 / 0 )  t o  medim 

4.0-26.5' SAIIPLE. t t tP Recovered 2.5/2.5' = 100%. 
CLAYEY SANDSTOLIE: noted l i g n i t e  fragments; gray 
as noted a h ;  s l i g h t l y  t o  d r a t e l y  oxide 
stained streaks; blocky; nmsaive; tar plast ic;  
ueakly cammted; f i n - g r a i n e d  s u d ;  moist. ? FT 

14.0-15.11: Readings on 
core: YNU 0; OVA = 95. 

14.0-15.11: Direct  h i t  
s w t e :  SPl1871408. 

16.5-17.8': Readings on 
core: nNu = 0; OVA = 76. 

16.5-17.8': Direct  h i t  
o m l a :  SP118716oH. 

19.0-19.5': Readings on 
core: HNU * 0; OVA * 
510. 

19.0-19.5': Direct  
h i t /uppcr contact S a n p l t :  
SP118719DY. 

21.5': Readings in 
augers: nnu = 0; OVA = 
210. 

21.5-24.01: Readings on 
core: HNU = 1.5; OVA 8 

98. 

- 

21.5-24.01: Direct  
h i t /contact  sanple: 
SP118RlDH. 

26.0-26.51: Readfngs on 
core: nllu = 0; OVA = 58. 

24.0-26.S1: Direct  
hit/bedrock s a p l e :  
spi ianmn. 

t t t  



L O G  
O f  

BOREHOLE 

Loeotlon Rockv Flats Plant: Solar Ponds Area Bor.hol./w~ll NO. SPll-87 (cont'd- 1 
Coordlnotor Ground Surtoco E l o r o t l o n  

to to1  Dopth W i t o r  L o r 0 1  eneountorod 

Drlll lng Compony DrI I Ior 

D o l o  Drlllod Holeor 
Drllllng Yolk04 Drl l l lng Fluld 

StOtlC 

Loggod By 
Ooologlrt  

Choekod B Y  
S I ~ O  Yonogor 

C E A I C  Y o r o g o r  
C ommontr 

~~ ~~ 

Somplor  Col loctod or 
Llthologle Dorcr lpt lon hor T o r t r  P o r f o r m o d  

26 5-  . O s  S A W  
R&vZed 2.5/2% = lo&. 
CLAYEY SAYDSTOlE: d i m  dark gray (I 4 / 0 1  t o  
dark gray (I 3 / 0 ) ;  swere ly  oxide s t a i d  b r o w  
streaks; Lou plast ic;  massive; s b a t  blocky; 1 moist. 

p.0-31.5' Srrtp& 
Recovered 2.512.51 = 100%; t CLAYEY SANDSTOYE: d i m  dark gray ( Y  1/0) uith 
s l i g h t  oxide staining; l i g n i t e  por t i c les  scattered 
ebout; t ine-grainad s a d  (3.0-2.5 8 ) ;  lw plast ic;  
massive; weakly t o  moderately canenred; moist. 

31.5-31.0' SAWPlE 
Recovered 2.V2.5: = 100%. + SANDSTOYE/CLAYSTONE INTERBED-DED: dark gray (I 
3 / 0 )  varying to  medium gray (I 5/01 u i t h  s l i gh t  t o  
-rate oxide stainad lenses of Light b r w n  (5 YR 
5/61; f ine-grained sand (3.0-2.5 0 ) ;  nmasive 
claystone; Lou to medim plast ic;  blocky; poorly 
sorted sand; m i s t  t o  l i gh t  m i s t  a t  bottan. 

TOTAL DEPTH: 34.0' 

26.5-29.0': R e d i n g l  on 
core: HNu = 0; OVA = u). 

26.5-29.0': Direct  h i t  
saaple: SP118726oH. 

29.0': Reedings i n  
augers: HWu = 0; OVA 
220. 

29.0-31.5': Direct  h i t  
sanple: SP11872pDH. 

29.0-31.5': Reedings in 
core: HNu = 0; OVA = 
11.5. 

31.5-34.0': F ie ld  screen 
r r d i n g s :  HYu = O(0); 
OVA = O(0). 
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L O G  
O F  

B O R E H O L E  

Drl l l lng C o m p a n y  Sovles Bras. 
D a t o  D r l l l o O  November 9-11, 1987 
Dr l l l lng  Moth00 Hollov Stem Auaer 
L o ~ a . 4  D Y  R. Treat 

O.oto*lat 

C C A R P  I o r o a o r  
tonmortr Borehole backfilled v i th  Portland Type I Cement. 

*Coordinates and elevation estimated from topoRraphic map. 

b 

5 

10 

15 

0.0-1.5' SAMPLE; 
Recovered 1.0/1.5' = 67%. 

-SANDY CLAY: moderate y e l l w i s h  br& (10 YR 5 / L )  
t o  dark y e l l w i s h  orange (10 YR 6/6); t i m - g r a i n d  

.sand (2.5-2.0 0 ) ;  poor ly sorted; w a k l y  cemented; 

1.5.3.5'  SAMPLE, 
Recovered 2.0/2.01 = 100%. . 1.5-2.01: CLAY: moderate broun (5 YR 4/61: 
s l i g h t l y  s-; s w  -11-size scattered gravel; 
randcd; moderately cemented; m i s t .  
2.0-3.5': CLAY: d i m  gray (N 5/01 t o  varying 

. 3.5-6.5': CLAY: l i g h t  broun (5  YR 5/61: s a w  
and scattered gravel; tmderately cemented: f ine-  

4 . 5 - 6 . 5 ' :  CLAY: medium gray (N 5/0); low . plast ic;  sa&y (3.0-2.5 0 ) ;  w a k l y  cemmted: S a m  

Recovered 2.5/2.S1 = 100%. 
SAND AND CLAY: very pale orange (10 YR 8/2) t o  
medim l i g h t  gray ( Y  6/01 a d  d i m  gray (N 5/0); 
blotchy; ueakly cemented; t a r  p laat ic;  moist. 

9.0-11.5' SAMPLE. 
Recovered 2.5/2.5' * JOOX. 
CLAY AND SAND: moderate yel lowish broun (10 YR 
5 / 4 1  t o  dark gray (N  3 / 0 )  t o  medim l i g h t  gray (N  
6/0): noted 0.6' lmse of clayey s e d  a t  
approxiarstely 10.8-11.21 w i th  gravel; low p las t ic ;  
w e t l y  c a m n t d ;  f ine-  ad a d i u - g r a i m d  s a d  

S a m ~ l o a  Colloctod or 
O t h o r  t o o t o  C o r f o r n o o  

HNu 9ackgrand.O.O 
OVA 9ackgrand.O.2 
~ u d l r n  Backgrand * 0.0 
0.0-1.01: F i e l d  screen 
readings: HNu = 
O.O(O.0); OVA = O.O(O.0). 

1.5-3.5 ' :  F i e l d  screen 
readings: HNu = 
O.O(O.0); OVA = O.O(O.0). 

3.5.6.5': F i e l d  screen 
readings: HNu = 
O.O(O.0);  OVA 8 o.o(o.0). 

0.0-9.01: Caroosite 
smpte: SP128POOoO. 

6.5.9.0': F i e l d  screen 
readings: HNu = 
O.O(O.0);  OVA = O.O(O.0).  

9.0-11.5': F i e l d  screen 
readings: HNu = 
O.O(O.0 ) ;  OVA = O.O(O.0). 

11.5-14,0*: F i e l d  screen 
readings: HNU * 
O.O(O.0) ;  OVA 0 O.O(O.0). 

lL.O-16.5': F i e l d  screen 
readings: HNu = 
O.O(O.0 ) ;  OVA = O.O(O.2). 

9.0-16.5': C a w m i t o  
sanpte: SP12810916. 
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11.5-14.0' SAW* 
Rrovered 2.5/2.5' = 100%. 
CLAY: grayish b r a n  (5 YR 3/21 t o  dark y e l l w i s h  
b r a n  (10 YR 5/4); &mll (1.50 nm) gravel: 
ranbd; claystorm fra-ta medium dark gray ( W  
4/01; Lou plast ic;  w a k l y  t o  moderately caaanted; 
scattered gravola and clayatom; moist. 

14.0-16.5' SAMPLE. 
Reemred 3.2/2.5' = 128%. 
CLAY: SQPI c l a y s t w  lenses: aa noted above for 
colors u i t h  -11 ud medium scattered gravel 
(1.25 m to 3 .4  nm); r d ,  subrandcd, and 
s w l a r ;  s l i g h t l y  s-; nurjerate t o  l w  
p las t i c i t y ;  feu scattered roots noted; mis t . .  

Recovered 2.5/2.5' = 100%. 
CLAY: mixed b r o m  to  varying gray: u i t h  claystone 
fragments; scattered gravel; s l i g h t l y  t o  
moderately oxide stained; medim t o  lw  plast ic;  
s l i g h t l y  sa&y t o  s& lenses; f ine-  and mediu- 
grainad; moirt. 

Recoverod 2.5/2.5' = 1001. 
CLAY: mult i -colored b r a n  and.gray: u i t h  s w  
c lays tom fraqoants; noted organic lema at 21.0- 
2 1 . 4 ' ;  dusky bran (5 1R 2/21; nuneroug roots: low 
t o  nmdiun plast ic;  weakly cemented; l i g h t  moist t o  
m i s t .  

Recovered 2.5/2.5' = 100%. 
21.5-21.8': CLAY: varying broun; medim- and 
Large-site grave\ (3.50 m); m i a t .  

16.5-19.0' SAMPLE, 

19.0-21.5' SAMPLE. 

tl.5-24.0' SAMPLL 

CDLLWIU( 

21.8-24.0': CLAY: &sky b r a n  (5 Y R  Z/Z )  t o  
brarnish black (5 YR 212); scattered gravel (1.50 
nn); rarndad and s\kow&d; nuch r w t a  noted; low 
plast ic;  sand (3.5-3.0 8 ) :  light m i s t  t o  moist. 

16.5-19.0': Redinga on 
core: HYu = 0; OVA = 
6.8.  

16.5.19.0': Direct  h i t  
sMple: SP1287160H. 

19.0-21.5': Readings on 
core: HNu a 6.8; OVA = 
132. 

19.0-21.5': D i r e c t  h i t  
s ~ p l  e: SP12871 WH . 
21.5-26.0i: Readings on 
core: Htdu a 0; OVA 8 76. 

21.5-26.01: Direct  h i t  
sanple: SP128721DM. 



L O G  
OF 

8OREHOLE 

Locat lor  Rorkv Flats Plant; Sola r  Ponds Area Bor.holo/woll SP12-87(cont'd.) 
Coordlnatoo O r o u n e  8 u r f a c o  L l r v a t l o r  
Tota l  000th W a tor  L o r a l  Lnoountorod 

D r l l l l a g  Comoanv Or l l lor  

Drllllng Mothod Dr l l l l rg  C l r l 0  

Loggod 81 Chock00  B y  

8t8tlC 

Oat0 Orlllod H0lo.r 

Ooologrrt 8lto Uonoeor 

errrp ~ r n o g o r  
tonmonto 

I I I - 4cIc:-..,:..:..::q ......... , .,. /1 .._... .... .. . .. .. . . . . . . . .  

24.0-26.5'.SAMP& 
Recovered 1.2/2.Se 
SAND: mod.rste y o l l w i ~ h  b r a n  (10 YR 5/6) . t o  
l i a h t  brarn (5 YR 516) nd l i t t l e  dark y e l l w l s h  

= a: 

or& (10 YR 6/61; s l i g h t l y  c1ry.r t o  very c l a m  
u i t h  gravel; w l l  sorted s d  r m i n g  (2.0.1.5 0 

subngu1.r grovels rurging 1.25 na~ t o  3.75 wd 
lorger; w s k l y  ccnmted; lime moist. 

to 0.5-1.0 0 ) ;  ~mandcd; fanded; and fw 

26.5-8.0' SAMPL 
Recovered 0.8/2.k 32X. 
CLAY: varying b r a n  t o  cncdicn gray (I 5/01: 
s l i g h t l y  so&y u i t h  s a l t  scattered gravels; 
&iuu p las t ic ;  s l i g h t l y  calcarWuS; moderately 

4s - 

+ plast ic;  moist. 

29.0-31.5' SAMPLL 

2 9 . 0 - 2 9 . 7 ' :  SANDY CLAY: pole brocm ( 5  YR 5/2) t o  
moderate y e l l w i s h  b r m  ( 1 0  YR S / 4 ) ;  s l i g h t l y  
oxide stained; f ine-grained sand (3.0-2.5 0 ) ;  
w a k l y  cemented; Lw plast ic;  l i ght  moist. 

.. Recovered 2.S/2.5' = 100%. 

ARAPAHOE FORMATION 

29.7-31.5': SANOY CLAYSTONE: d i m  l i g h t  gray 
(N 6/0) t o  medium dark gray ( Y  6/01; f in8-gralned 

- =  04 (3.5-3.0 a); nmssive; blocky: Lw plast ic;  
w a k l y  t o  sanewhet nde ra te l y  camted :  weathered; 
m i s t .  

31.5-34.0' SAMPLL 

CLAYSTONE: m d i u n  gray ( Y  5/01 t o  dark gray (I 
VO); medim plast ic;  s l i g h t l y  ox ide stained; 
massive; s l i g h t l y  sandy; weathered; m i s t .  

Recovered 0 .W2.S '  = 20%. 
SANOY CLAYSTWE: s u m  as above. 

.. Recovered 0.7/2.S' = 28X. 

34.0-36.5' SMPLG 

36.5.39.0' SAMPlE, 
Recovered O.0/2.S8 = 0%. t t 

aam#loo Colloctod or / O0I.r T o o t r  Corformod 

21.0-25.2': Reding0 OCI 
core: HYu = 0; OVA = 126. 

24.0 .25 .2 ' :  Direct  h i t  
sanple: SP128R4DH. 

26.5-27.3': Readings on 
core: HYu = 0.0; OVA 8 

125. 

21.5-27.3': Direct  
h i t luppar contsct S a p l a :  
SM28nbOH. 

29.0-31.5': Readings on 
core: HNu = 0; OVA 38. 

2 9 . 0 - 3 1 . 5 ' :  Direct  
h i t /contact  saple:  
SPl28RpoH. 

31.5-32.2': Readings on 
core: HNu = 0; WA = 72. 

31.5-32.2': Direct  
hit/bedrock sarple: 
SP128731DH. 

3 4 . 0 - 3 4 . 5 1 :  Readings on 
core: HYu 0; OVA = 78. 

39.0-41.0': Readings on 
core: HYu = 0; OVA = 22. 

- 60' I I 



L O G  
OF 

B O R E H O L E  

Loeatlon Solar pori ds Area Boroholo/Woll  NO. SP12-37 (cont'd.) 
Coordlnator around Surraco Elovat lon 

Tota l  Dopth Wator  Lovo l  Eneountorod 

Drllllng Company D r l l l o r  

Dato Drlllod Wolpor 

Drllllng Yotkod Drl l l lng F lu ld  
Loggod By  

S ta t le  

Ch0ek.d B y  
O o o r o ~ r r t  S l to  Yanagor  

C E A R C  Manamor 
Commontr 

44.0-66.5' SAMPLE, 
Recovered 2.5/2.5' 0 100%. 
SMOSTONE: clayey mle brom (5 YR 5/21 t o  t 

Sampler Col loctod or 
Llthologle Dorer lpt lon hor T o a t r  Portormod 

I i i I 

4L.0-16.51:  F ie ld  screen 
readingr: HNu = 
O . O ( O . 0 ) ;  OVA = O.O(O.0). 

t t  

.. 

.- 

39.0-41.0' MWPLL 
Recoverad 2.012.0' = 1001. 
SANDSTONE: diu dark gray ( Y  4/01 t o  drrk gray 
(N  5/01; s l i g h t l y  oxide streakad; rrrh l i g n i t e  
influme.; f ine-grained s d  (5.0-2.5 W; w a k l y  
camred;  wathered; L igh t  m i a t .  f 
grayish brown ( 5  YR .S/2);  w a k l y  to moderately 
cemented; f ine-gra imd sand (3.5-3.0 0 and 3.0-2.5 
a); poorly sorted; watharad; l i g h t  m i s t .  

TOTAL DEPTH: & S i  - 

- 
I 

-- 
-- 
-- 

41.5-44.0' SAWPLL - Recovered 2.5/2.5' = 1Mlx. 
SANDSTONE: varying pale b r m  (5 YR 5/21 t o  
grayish b r a n  (5 YR 3/21 t o  dart gray ( Y  WO); now - only moderately influenced with l i g n i t e  seam; 
s l i g h t l y  oxide stained; f ine-grained sad;  w a k l y  
t o  moderately cemented; wathered; l i gh t  moist. 

39.041.0 ' :  D i rec t  h i t  
supt.: SP128TJR)Y. 

41.5-U.0i: Readings on 
core: HNu = 0; OVA = 8.8. 

L1.S-LL.Oi: Direct  h i t  
renple: sP128741DH. 

4L.0-C6.5i :  Readinga on 
core: Hllu = 0; OVA = 0. 
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L O G  
OF 

B O R E H O L E  

C I A L l C  Urnreor  
Conmortr Borehole backf i l led  v l t h  Portland Type I Cement. 

*Coordinates and e levat ion estimated from topographic map.  

Recovered 2.5/2.5' = 100%. 
9.0-9.2': SANDY CLAYSTOlE: as noted above. 
9.2-11.S1: CLAYEY SANDSTONE: d i m  l i g h t  gray 
(I 6/0) to moderately and severely oxide stained 
broun of dark y e l l w i r h  o r m e  (10 Y R  6 / 6 )  to 

- 20 

F ILLlOIS TURBQ ARTIFICIAL " ~~...'.',':~'.;,::~ .:: .::::::::. A 
: ,....._.. ... . .......... : . I .  

5 

10 

1s 

0.0-1.5' S W L L  
Recovered 1.5/1 . S I  = 1ooX. 
0.0-1.3': UNO grayish orange (10 YR 7/41: 
s i l t y  and s l i g h t l y  clayey; f i n - g r a i n e d  sand (3.5- 
3.0 0 ) ;  w r k l y  camnted; poor ly sorted u i t h  upper 
0.2' organic uith mny rwtr noted; light m i s t .  

ROCKY FLATS ALlWIlM 

1.3-1.5l: CLAY: grayish b r w n  (5 YR 3/21: 
moderately cemented: mdim plast ic;  s a m  
scattered g r a n t ;  l i g h t l y  moist. 

Recovered 2.0/2.0' = 100%. 
1.5-2.7': CLAY: grayish b r a n  ( 5  YR 3/2); 
moderately to highly c m t e d ;  medim plast ic;  
s l i g h t l y  sandy; very fine-grained: moist. 

1.5-3.5' SAMPLE. 

A R A P A H E  FORMAT I ON 

2.7-5.5': SANDY CLAYSTWE: m d i u n  l i g h t  gray (N 
6/01; ta r  p l r r t i c ;  mr r i ve ;  blocky; f ine-grained 
S u d  (3.3-3.0 @I; wathered; m i s t .  

3.5-6.5' SAMPLE, 
Recovered 3.0/3.0' = 100%. 
SANDY CLAYSTONE: mdim dark gray (I C/O); f ine-  
grained sard (3.5.3.0 0 ) ;  msrive;  just s l i g h t l y  
oxide stained; blocky; mdim plast ic;  moderately 
cemented; weathered; moist. 

9.5-9.0' SAMPLE, 
Recovered 2.V2.5' = 100%. 
CLAYSTONE: sandy to very sonby as noted i n  
previous run; medim to Lou p las t ic ;  weakly 
cemented: s l i g h t l y  t o  moderately oxide stained; 
nathered; moist. 

~ r n D I o r  C o l l o e t o d  or / Other t o r l r  P o r t o r m o d  

nru Bockgrand.O.8 
OVA Bwkgrov163.2 
Ludlm Backgrand = 0;O 

0.O.1.S1: Upper contact 
swple: SP1387OoUC. 

1.5 .3 .5 ' :  Centact s a p l e  
taken: s ~ 1 3 8 M l C T .  

3.5-6.5 ' :  Bedrock s a p l e  

6.5-9.0': Direct  h i t  
s m p l e :  sP138706on. 

6.5-9.0': Duplicate 
saapte: SP13876oUP. 

9.0-11.5': Direct  h i t  
saaple: sPl38Topon. 

taken: SP138703BR. 



L O G  
O F  

BOREHOLE 

(3.0-2;5 a); w a t l y  camnced; mder i te ly  oxide 
stainad; m i s t ;  
13.5-14.0': CLAYSTONE: Mlun dart gray (I 4 /01:  
s l i g h t l y  sandy; nmaaiw; d i m  plast ic;  blocky; 
fine-grained a d ;  poorly sorted; wathered; l igh t  
mi s t .  

Commontm 

S l m p l O r  Co1l.ct.d 01 

L l thologlc  Oorcr lpt lon hor Tortm P o r f o r m o d  

1 I I 

11.5-14.OI: Direct  h i t  
swple: SP1587110H. 

u: in 
augers: HNu a 14.2' OVA 
= 0.0. 

i 
! 

14.0-16.5' SAW& 
Recovered 2.5/2.5' = 100%. 
CLAYSTWE: mdirra gray (I 5/01 t o  mediun dark 

11.5-14.0' SAMPLE, 

11.5-15.5': SAYDSTONE: clayey to very clayey 
lcraes; color aa stated &ow: fine-grained sand 

' Recovwed 2.5/2.5' 100%. 

14.0-16.5': Field screen 
reedings: ' 

gray (I C/O); s l i g h t l y  sandy to sandy lensed; only 
s l ight  oxide staining apparent; pale yellouish 
orange (10 YR 8 /6 ) ;  blocky; rrmssive; neethered; 

o-o(o*o); OVA o-o(o.o)- 

TOTAL DEPTH: 16.5' 
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L O G  
OF 

B O R E H O L E  

~ o c o t ~ o n  Rockv Flats  Plant; Solar Ponds Area 8 o r . h 0 ~ 0 / w o i i  NO. SP16-87 
~ o o r ~ ~ n r t o r  . *  Y w k ? ?  F ????R G r o u n d  S u r f r c o  E l o r r t l o n  *390.0' 
To101 Oopth  '-0' ~ 0 1 . r  L O V O I  ~ n e o u n t o r o d  None 

Oril l lng C o m p r n r  9a vies Bras. D r l l l o r  T. Wioh 

D o t o  0r11106 November 1 1  and 1 2 .  1987 n.1m.r B. Keenev 
Drlll lng Y o t h o 0  301 low Stem Auger O r l l l l r a  CIUIO None 

S l r t l c  

LOO904 ) I  R .  Treat Ch08k.d BY 
8110 Y r a a a o r  

C C A R P  I a a a @ o r  

O o o l o ~ r r t  

c~~~~~~~ Borehole backf i l led  with Portland Type I Cement. 
*Coordinates and e l evat ion  estimated from topographic map. 

ARTIF= F I L L / D l S l U R ~  

0.0-2.0' SAMPLE 
Recowred O.Cl2.0' = 2m. 
CUI: dusky b r a n  (5 YR 212); sl ight ly  sandy uith 
gravel: lac plastic; w a k l y  ceamted; m i s t ;  very . orgrnic in uppr 0 . 4 ' ;  with roots. 

- Recovered Z.O/t.O' = 1OOX. 
2.0-5.2': CLAY: dart y e l l w i s h  orange (10 YR' 

w 6 /6 )  t o  nuderate yellacish b r o a  (10 YR S/C); lw 
to medim plastic; scrttered gravel; modarately 
ccrmtad; m i s t .  

3.0-4.0'  SAMPLE , 

ARAPAH# FORlUTION 

3 .2 .4 .0 ' :  CLAYSTOYE AND SANDSTWE: mdiun dark 
gray (I L/O) to  dork gray (I 3 / 0 ) ;  M a k l y  
cemented: poorly sorted: fine-grained sand ( 3 . 0 -  
2.5 0 ) ;  lac plaotic; weathered; l ight mist: t 
4.0-7.0' SAMPLE, 
Recovered 5.013.0' = 100%. 
SANDY CUYSTOwE: d i m  dart gray (I 4 / 0 ) ;  d i m  
plastic; blocky; r l i g h t l y  oxide stained: streaked 
wd slightly ca lcrrsap lmd: mseive: fine- 
grained urd (3.5-3.0 0 ) ;  w a k l y  t o  moderately 
ccamted: w r t h e r d :  m i s t .  

TOTAL DEPTH: 7.0' i 
- 20 I 

S r n m l o r  C o l l o c t o o  or / O t h o r  t o r t .  P o r t o r m o d  

nwu Bockgromd=l.l 

~ d l m  Bwkgrarrd 0.0 

0 .0 .0 .4 ' :  Upper contact 
sanpte: SP1487OWC (MAS 
Only). 

0 . 0 - 0 . 4 ' :  Field screen 
reedings: HNu = 
O.O(O.0); OVA 8 O.O(O.0).  

2 . 0 - 4 . 0 ' :  contact 
sanple: SP148702CT. 

1.0-7.0': Bedrock s q l c  
taken: SP148'IOCBR. 

OVA B b c t g r d . 0  
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L O G  
OF 

B O R E H O L E  

Loc-atlon Rockv F l a c s  P l a n t ;  S o l a r  Ponds Area 
C o o r d t n a l o r .  * N 38273 E 22674 G r o u n d  S u r t a c o  E l o r a t i o n  *5927 .O' 
T o t a l  D o p t h  1 9 . 5 '  W i t o r  L o r 0 1  t n c o u n t o r o d  12.3 '  

Drllllnm Company Bovles  Bras. 0 r 1 1 t . r  T. High 

Orllllnm Mothod Hollow S t e m  Auger Drl l l ln@ CIUIO None 

a o r . h o ~ ~ /  w.11 w o .  SP15-87 

S t a t l c  

Oat. Dr l l lod ~ n ~ p m h p ~  17 and 1 7  1987 I p r B * Keeney 

commOrtr Boreho le  b a c k f i l l e d  w i t h  P o r t l a n d  Tvue I Cement: 
* C o o r d i n a t e s  and e l e v a t i o n  e s t i m a t e d  f rom t o p o g r a p h i c  map. 

b 

5 

10 

15 

20 

ARTIFICIAL f I L L / D I S  TURQQ 

0.0-2.0' SAWP 
Recowrod 1.5FO' 8 7%. 
CLAY: dark y d l o u i s h  o r n g .  (10 YR 6 / 6 )  to 
-rate bran (5 YR 4/41 Md l i g h t  brown ( 5  YR 

.0-4.0'  SAW& 
. Recovered 0.8/2.0' 8 00%. 

CLAY: with c lays tam and sandstone; colors 
varying as stated above with scettercd gravel; 
weakly cemented; f ine-grained sard; l i gh t  m i s t .  

4.0-7.0' SAMPLE 
Recovered 0.4/310@ 8 13%. 
CLAY: with c l a p t w  and s m m  scattered gravel; 
nu t t i -co lo red  brown to gray; Lou plast ic;  weakly 
cemmted; and ramded gravel; l i g h t  
m i s t .  

7.0-8.0'; No recovery. D r i l l e d  with center b i t .  

8.0.10.0' SAMPLE 
Recovered 2.0/2.0' = 100%. 
C U I :  l i g h t  b r a n  (5  YR 6 / 4 )  t o  moderate 
yellowish bran (10 YR 5 / 4 )  a d  greyish broun (5 
YR 3/21; s l i g h t l y  sudy to very s- lensed: 
f i n - g r a i n e d  sand (3.5-3.0 9); weakly to 
apdaratety cacntad; la to medium plastic; 
scattered g r a w t  to 2.75 an; rand.d; s o i l  very 
organic i n  c ~ i t i o n  nd ull; m i s t .  

ROCKY FLATS ALLWIW 

10 . O m  12.0' SAMPLE 

10.0-10.5': CLAYEY SAND: l i g h t  brarn (5 YR 5/61: 
Recovered 2.0/2.01 * 100%. 

scattered gravel; f ine-grained sard (2.5-2.0 9 to 
2.0-1.5 6); rMQd gravel; weakly cemmted; 
m i s t .  
10.5-11.51: CLAY: l i g h t  gray (N 7/01 to l i g h t  
o l i ve  gray (5  Y 5/21 and pmle b r m  (5 YR 5/2); 
s l i g h t l y  organic; moderately cemented; m i s t .  
11.5-12.0': CLAY: very surdy; -rate brown ( 5  
YR 4/4) to n~nderrte yellouiah ban (10 YR 5 / 4 ) ;  
f i n - g r a i n e d  s a d  (3.5-3.0 modarately 

a a m ~ l o o  c o l l o c t o o  or / O t k o r  t o r t o  P o r t o r m o d  

HNu Backgran60.0 
OVA B a c k g r d . 0  
L u d l u  Bwkgrovd  = 0.0 

0.0-1.5': f i e l d  screen 
readings: HNu = 
O.O(O.0);  OVA = 2.2C2.7). 

2.0-2.8': Direct  h i t  
sanplr: SP1587OZDH. 

2.0.2.8': Readings on 
core: HNU = 0; OVA = 
12.5. 

C . O . 4 . O I :  Reedings an 
core: H N u  = 0; OVA = 
4.85.  

4.0-4.4': D i r e c t  h i t  
sanple: s P 1 5 8 m n  (MAS 
Only). 

8.0-10.0': Readings on 
core: HNu = 0; OVA = U. 

8.0-10.0': D i r e c t  h i t  
sanpre: SP158708W. 

8.0-10.0': Dwl icate  
smplc: SP15870060. 

10.0-12.0': Reedings an 
core: HNu 0 0; OVA = 28. 

10.0-12.01: D i rec t  h i t  
senple: SP15871oOH. 

u: Redings in 
augers: HNu = 0; OVA = 
2.2 



LOG 
O F  

BOREHOLE 

Locatlon B C k v  F1 a t s  P l a n t :  Solar P o n d s  Area ~ o r o k o l . / ~ . l l  NO. .=P15-A7 I 
Coordlnatoa around Surface Elovat lon 
T o t a l  0opth  ~ a t o r  L O V O I  Encountorod 

Drllllng Comeany Dr l l lor  

D a t o  Drl l lod Holeor 

Drllllng Yotkod  Drl l l lng F luld 
Loggod l y  

Static 

Choekod B Y  
a.otogtrt Slto Y i n a g o r  

C E A R C  Managor 
Commontr 

Samelor  Col loetod or 
Llthologle Dorer lp t lon  kor  Tor t .  P o r f o r m o d  -, 

i f  

-- 
Recoverad 2.5/2.5' = la. .- SAND: nmderata yellowish b r a n  (10 YR 5/41 t o  
dark yellowish orange (10 YR 6/61 to Light gray ( W  
7/01 a d  Emdim gray (I 5/01, streaked; s l ight ly  

ccanred; wt spproximtety 12.0-12.3', than vary .- moist. 

- -  Recovered 2.5/2.5' = 100%. 

--  CLOY^ t O  wry c l a m ;  ~d (2.5-2.0 0 ) ;  w e t l y  

14 .5 - 17.0' SAMPLE, 

14.5-14.9': SAND: very clayey as noted i n  
prwioum nn. 

ARAPAHOE FORMATION 

11.9-17.0': SANDY CLAYSTONE: l ight  browr (5 YR 
5/61 t o  predominuntly mdiun l ight  gray (I 6/01; 
weathered; e r a r e l y  oxide s t a i d ;  mdim 
plastic; ms8iw; fine-grained sand (3.5-3.0 d1; 

.. 
-- blocky; w r k l y  t o  nmderately cemented; moist.  

17.0-19.5' SAMPLEt 
mscwerad 2.512.5' I im. 
CLAYSTONE: medim l ight  gray ( W  6/01 to  mdium - -  dark gray ( Y  6/01; weathered; sandy (3.5-3.0 d1; 
blocky; massive; mdim plastic; d r a t e l y  .. cmmntad; m i s t .  

TOTAL DEPTM: 19.5' 

i 

12.0.11.5': Reding. 0n 
core: HYu = 0; OVA = 2.2. 

12.0.1L.5': Yater tabla; 
w r  contact; direct h i t  
sumie: SP15871M. 

14.5-17.0': c o n t r t  
s.apLe: SPlS8714CT. 

17.0-19,S': Bedrock 
sulple: SP158717BR. 
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BOREHOLE 

Locr t lon  Rocky F l a t s  P l a n t ;  S o l a r  Pond Area BOroholo/w. l l  NO.  56-87/SP16-87 

Toto1 0 0 0 t h  17.40' W o t o r  L o r 0 1  E n c o u n t o r o d  None 

Drll l lng C o m p r n y  Bovles Bros. 0r111.r T. High 
Doto Dr l l lod  Januarv  7 .  1988 ~ 0 l p . r  B .  Keenev 
Drlll lng Y o t h o d  Hollow Stem Auger orllllnm F I M I ~  None 

~ o o r d i n o t o o  N 37654.23 E 21319.10 G r o u n d  S u r t r e o  E l o r r t ~ o n  -5978 .51' 

3 to t i c  

Loggod By KD Holliwav 
Q.0logl.t 

Commonto 

, 

Q,O-z.O' S A M P m  
Recovered 2.0l2.0' = 100%. 
0.0-0.5': T O P  SOIL: varied greens and  
browns; grass and  ice: subangular:  cobbles 
u p  to 1" diameter;  sandy clay; frozen. 

ART IF 1 C I A  L FILL / D I S T U R B E D  

0.5-1.1': CLAYEY SAND: pale yellowish 
brown (10 YR 6/2) to dark  yellowish 
brown (10 Y R  4/2);  very coarse-grained 
(2.0-1.5 0 to l / J" ) .  poorly sorted sand: 
subrounded to angular: small quartzite 
gravel up  to 1" diameter: unconsolidated; 
moist to frozen. 
1.1-2.0': SANDY CLAY: moderate brown 
( 5  YR 3/4) ;  some very coarse-grained. 
poorly sorted, subrounded to angular 
sand; angular quartzite gravel up to 3" 
diameter: varied green to yellow red 
orange to red staining throughout core; 

Sampler Col loctod or / Othor  t o r t r  Corformod 

H N u  background=l.2. 
OVA Bachground=1.6 
Ludlum background 
= 0.0 

o,o-?.o': Field screen 
readings: HNu = 1.2 
(1.21: OVA = 1.9 (1.2). 

Q.0-2.0': Field screen 
sa 01 ple: SP 168 70 2 F S , 

2.0-3.5': Field screen 
readings: HNu = 1.2 
(1.2); OVA = 1.2 (1.2). 

4.0-6.0': Field screen 
readings: HNu = 1.6 
(1.6); OVA = 1.2 (1.2). 

5.0-8.0': Field screen 
readings: HNu = 1.2 
(1.2);  OVA = 1.0 (1.0). 

5.0-8.0': Lrpper con- 
tact sample: 
S P 1 6 8 7 0 8 U C. 

JO.0- 1 1.2': Con t a c t 
sample:SP168710CT 

u - 1 3 . 4 ' :  Field 
screen readings: HNu 
= 1.2 (1.2): OVA = 1.0 
(1.0). 



L O G  
OF 

8OREHOLE 

Loe;tlon Rockv F l a t s  P l a n t :  S o l a r  Pond Area 

t o t o t  D O D t h  13.40'  W r t o r  L O V O I  t n c o u n t r r o d  None 

Drlll lng Cornpony Bovles Bros,  ~r111.r  T. High 
D l t O  Orl l lod Januarv 7. 1988 n.lp.r B .  Keenev 
Drllllng Mothoo Hollow S t e m  Auge-r Drllllag Cluld None 
Lo99.0 BY KD Hol l lvav  C h o r k o d  01 

~ O ~ ; ~ O I . / W O I I  w 0 .  56-87lSP16-87 (cont 
C o o r d i n o i o a .  N 37656.23 E 21319.10 Ground S u r f r e o  t l o r r t l o n  5 9 7 8  .51 '  

S t r t1e 

Qoologlr t  a l t o  M r a r g o r  

CRARP Mooreor 
Commoata 

2.0-4.0' SAMPLF 
Recovered 1.5/2.0' = 75%. 
C L A Y E Y  S A N D  A N D  GRAVEL:  light 
brown (5 Y R  5/6) with pale yellowish 
orange (10 YR 8/6) a n d  dark  yellowish 
orange (10 YR 6/6) with trace moderate 
reddish brown (10 YR 4/6), mostly i n  . sand  zones: very coarse-grained, poorlv 
sorted sand, subangular to angular: .. quar tz i te  gravel subangular to broken. to 
3" diameter: becomes sandier down core .- with medium-grained (2.5-1.5 8 )  f a i r l v  
sorted. subangular sand; damp. 

* -  

-. 

4.0-6.0' SAMPLF, 
- =  Recovered 2.0/2.0' = 100%. 

SANDY CLAY: moderate yellowisli .. brown (10 YR 5 / 4 )  to dark  yellowish 
browii (10 YR 4 / 2 )  with some yellowish .' gray (5 Y 7/2) especially towards bottom 
of core: subangular to angular quar tz i te  *. 
gravel up  to 2" diameter increases down 
core: quar tz i t ic  sand and  pebbles. sub- 
rounded to subangular medium-grained . (2.0-1.5 0) to coarse-grained up to 1!4" 
dia me t er: poor I y sorted: unconsolidated: .. some caliche increases d.own core; damp 
to moist. 

-- 
- 
.. 

u - 1 3 4 ' :  Bedrock 
Sample: SP168711BR 



L b U  

OF 
6OREHOLE 

Locot lon Rockv F l a t s  P l a n t ;  S o l a r  Pond Area 
C o o r d l n r l o r  3 7 6 5 k . 2 3  E 21319.10 
t o t 0 1  DODth 13.40'  

Orlll lne C o m p r n r  Bovles  Bros. 
O O t O  Of l l l r4  J a n u a r v  7. 1988 
Drlll lne Mothod Hollov S t e m  Auger 
Loaa.4 B y  KD Hollivay 

a 0 0 IO@ I O  t 

C o m r o a t o  

/ / 

5.0-8.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
6.0-6.3':GRAVEL: angular to broken; some 
fine-grained sand; dry.  

Y 6 / 4 )  to yellowish gray ( 5  Y 7 1 2 ) ;  some 
clay; sand is very fine-grained to fine- 
grained (2.5-2.0 0): fa i r ly  well sorted: 
unconsolidated: some caliche (strong 
reaction to HCI); damp to moist. 

GRAVEL: yellowish gray ( 5  Y 7/21  with 
light brown ( 5  YR 5 /6 )  a n d  moderate 
reddish brown (10 R 4 / 6 )  staining; f ine- 
grained (2.5-2.0 0) to coarse-grained. 
poorly sorted. subrounded to subaneular 
sand: subangular gravel; lots of caliche: 
unconsolidated; moist. 

6.3-7.0': CLAYEY SAND: dusky Y C I I O W  ( 5  

7.00-8.00': CLAYEY SAND A N D  

& O - l O . O '  WJ F 
Recovered 0.0/2.0' = 0%. 
Lost core. 

A R A P A H O E  FORMATION 

Q / K a  contact estimated at  9.40' b y  
dril l ing a n d  cuttings. 

l0.0-11.- SAMPLE. 3' 

Recovered 1.8/ 1.2' = 150%. 
, SANDY CLAYSTONE: light olive gray 15 

Y 5 / 2 )  to yellowish gray ( 5  Y 7 i ? l  w i t h  
dark yellowish orange (10 YR 616) iron 
staining; very fine-grained to fine- 
grained sand: some caliche; consolidated: 
damp. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  Rockv F l a t s  Plant;  Solar Pond Area 8 0 r . h ~ r ~ /  W O I I  w 0 .  56-87/SP16-87 (cont'c 

t o t a l  0 0 0 t h  &.+ '0' w i t o r  L o r o r  t n c o u n t r r o o  None 
C o o r d t n r t o s  N 37654.23 E 21319.10 Ground S u r f o c o  t l o v o t l o n  3978 .51' 

s t r t r c  

Orllllnq Company Bovles Bros. D ~ I I I O ~  T. High 
O r t o  Orlllod Januarv 7 .  1988 n01p.r B .  Keenev 
Orll l lnq Moth00 Hollow S t e m  Auger or t l l l ra  F I U I ~  None 
~ o a g . 4  my KD Holliwav Cheeked  B Y  

O.OlO~l@t $It. m e r a a o r  

CIALIP meneeor 
C o m m o r t a  

t 

m-17 4' SAMPI F 
Recovered 2 . 2 1 2 2 '  = 10070. 
SANDY CLAYSTONE: same as above 
w i t h  occasioual iron nodules. 

TOTAL DEPTH: 13.40'. 

8rc lo lor  C o l l o e t o d  or / Othor  t o r t r  Portormod 



W E L L  . 
C O M P L E T I O N  
I N F O R M A T I O N  

CEARP 
Commantr  

S u r t a c o  S o r i .  
Y a t orl$l:  

PorKland l y p e  I 
Cement 

B a c k  f111 h 3 . 2 3  L e n g t h  ( f t . :  

b 1 3 . h 0  
B o f a h  
T o t a l  
((1.1 

01. 
O a w l h  



-WELL DEVELOPMENT SUMMARY SHEET 

COMMENTS 



-- 

ROCKY FLATS SO- PONDS 

WATER'LEVEL SUMMARY 

UATER 
SURFACE 

DEPTH W T E R  
UELL SURFACE USING S T I C X  OF SI DEPTH 

CRQUID TOP OF 

DATE ELEVATION ELEVATION Up BISE B E L W  TOC ELEVATION 

5973.19 5687 02/2V/m 5976.51 5979.69 1 . 3 8  9.67 6.70 

03/21/88 7.80 59R.  09 
06/18/88 6.70 ' 5973. 19 

. '  


