
-· 

CY --a.;, 
-= 

• '•...O 
f:'r2 
..ii=. 

( ~, ~ /\ ~fD r 
) ' . . ,-. I\· l 

' 
) 

k 1 .4. j' L Page 1 of I 
J(JN'it 1~9~.,, -~ ,,ENGINEERIN{; DATA TRANSMITTAL 

l . EDT 1 5 7 7 8 4 ~~ ::,,~~) 
-,__ ~ 

2. To: (Receiving Organization) 3. Fr011: (Originating Organization) 4. Related EDT No.: 

Distribution Geosciences N/A 
5. Proj./Prog./Dept./Div.: 6. Cog. Engr.: 7. Purchase Order No.: 

Geosciences s. J. Trent PH2A2 
8. Originator Remarks: 9. Equip./C~t No.: 

Document for review/release. N/A 
10. Syst.tBldg./Facility: 

N/A 
11. Receiver Remarks: 12. Major Asu. Dwg. No.: 

N/A 
13. Perait/Perait Application No.: 

N/A 
14. Required Response Date: 

15. DATA TRANSMITTED (f) CG) CH) ( I) 

(Al (Cl (DI Reaaon Origi- Rec:eiv-
ltam Shaat Rev. (El T1tla or Description of Data Impact for nator er (Bl Document/Drawing No. 

No . No. Tranamittad level Trana- Diapo- Diapo· No . 
mittal altion altion 

1 WHC-SD-EN-TI-014 0 Hydrogeologic Model 4 1/2 
for the 200 West 
Groundwater Aggregate 
Area 

16. KEY 

Impact Level (Fl ReHon for Transmittal (G) Oiapoaltion (HI • (I) 

1, 2, 3, or 4 (aee 1. Approval 4 . Review 1. Approved 4 . Reviewed no/comment 
MAP 5.43) 2. RelaHe 6. Post-Review 2. Approwd w/cornment 6 . Reviewed w/comment 

3. Information 6 . Dist. (Receipt Acknow. Required) 3 . Diaapprowd w/comment 8 . Receipt acknowledged 

(GI IHI 17. SIGNA TVRE/DISTRIBUTION 
(SN Impact Level for required aignaturaa) 

(GI (HI 

Rea- Diap. (JI Name (Kl Signature (LI Date (Ml MSIN (J) Name (Kl Signature IU Data (Ml MSIN _ Rea- Diap . 
aon ,,,..,-;; -.On 

1/ 1 Cog.Eng. s.b. _¼tnt /47~ J</-. / _L 'I/'· /;c;, , h'' I .. ; ,! f.> \ 2 "Y ' A ~0-/,' I "-,? I ,) - . 
1/ 1 Cog . ";:4. (~ J. ~~ /...-. it I N\ ·~ 2 "I /,o/i'l. ... \ ,~~\\l J) ,,. . 

V . 
fJ' ~'·r~nwi ~ ~I QA ~ 

Safety \~.,.. I/ 
Env. "'' , , C. ~7 

~ L 6 8 L t)~ 

18. 19. 20. 21. DOE APPROVAL ( if required) 
Ltr. No. 

s.~ f/ 9/i.{; 2. A.~ 
[] Approved 

--- C,-,4 ~, [] Approved w/ca.iients 
SignetuofEDT Date Authorized RepreMntative Date ao . Date [] Disapproved w/ca.ments 
Originator for Receiving Organization Engineer' • Manager 

BD·7400•1n-2 (07/91) GEF097 

BD-7400-172-1 (02/89 1 



a:-.. 
:::r 
~ 
-= • '....0 
tr;; 
--=-,.._..... ,_. ,_ 

:::r 
er--. 

BLOCK 

(1). 

(2) 

(3) 

(4) 

(5). 

(6) 

171 

18)" 

(9) 

(10) 

111) 

1121 

(13) 

(141 

(15) • 

(161 

117) 

118) 

(19) 

120) • 

1211 

INSTRUCTIONS FOR COMPLETION OF THE ENGINEERING DATA TRANSMITTAL 
(USE BLACK INK OR TYPE) 

TITLE 

EDT 

To: (Receiving Orgenization) 

From: (Orgineting Organization) 

Related EDT 

Project/Progrem/Dept./Div. 

Cognizant/Project Engineer 

Purchese Order No. 

Originator Remarks 

Equipment/Component No . 

System/Bldg./Facility 

Receiver Remarks 

Major Assm. Dwg . No. 

Permit/Permit Application No . 

Required Response Date 

Data Transmitted 

IA)" Item Number 

(Bl" Document/Drawing No . 

(Cl" Sheet No. 

10) 0 Rev. No. 

IE) Title or Description of 
Data Transmitted 

IF) Impact Level 

(G) Reason for Submittal 

IHI Originator Disposition 

(I) Receiver Disposition 

Key 

Signature/Distribution 

(GI Reason 

(H) Disposition 

... ~ , (J) / Name 

(Ll Date 

(Ml MSIN 

Signature of EDT Originator 

Authorized Representative 
for Receiving Organization 

Cognizant/Project Manager 

DOE Approval 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 

• 
• 

Enter the assigned EDT number . 

Enter the individual 's name, title of the organization, or entity (e.g ., Distribution) that the EDT is 
being trensmitted to . 

Enter the title of the organization originating end transmitting the EDT. 

Enter EDT numbers which relate to the date being transmitted . 

Enter the Project/Program/Department/Division title or Project/Program acronym c>r Project 
Number, Work Order Number or Organization Code. 

Enter the name of the individual identified es being responsible for coordinating disposition of 
the EDT. 

Enter related Purchese Orde"r (P.O .) Number, if available. 

Enter special or additional comments concerning transmittal, or "Key" retrieval words may be 
entered. 

Enter equipment/component number of effected item, if appropriate. 

Enter appropriate system, building or facility number, if appropriate. 

Enter special or additional comments concerning transmittal. 

Enter applicable drawing number of major assembly, if appropriate. 

Enter applicable permit or permit application number, if appropriate . 

Enter the date II response is required from individuels identified in Block 17 
(Signature/Distribution). 

Enter sequential number, beginning with 1, of the information listed on EDT . 

Enter the unique identification number essignad to the document or drawing being transmitted . 

Enter the sheet number of the information being transmitted . If no sheet number, leave blank . 

Enter the revision number of the information being transmitted. If no revision number, leave 
blank. 

Enter the title of the document or drewing or II brief description of the subject if no title is 
identified. 

Enter the appropriate Impact Level (Block 15). Use NA for non-engineering documents . 

Enter the appropriate coda to identify the purpose of the data transmittal (see Block 16) . 

Enter the appropriate disposition coda (sea Block 1 6) . 

Enter the appropriate disposition code (see Block 16) . 

Number codes used in completion of Blocks 15 (G) , (H). end Ill. and 17 (G) , (H) 
(Signature/Distribution) . 

Enter the code of the reason for transmittal (Block 16) . 

Enter the code for the disposition (Block 1 6). 

Enter the signeture of the individuel completing the Disposition 17 (H) and the Transmittal. 

Enter date signature is obtained . 

Enter MSIN . Note : If Distribution Sheet is used , show entire distribution (including that 
indicated on Paga 1 of the EDT) on the Distribution Sheet. 

Enter the signature end date of the individual originating the EDT (entered prior to transmittal 
to Receiving Organization) . If the EDT originator is the Cognizant/Project Engineer , sign both 
Blocks 17 end 18. 

Enter the signature end date of the individual identified by the Receiving Organization as 
authorized to approve disposition of the EDT end acceptance of the data transmitted, as 
applicable . 

Enter the signature and date of the Cognizant/Project Engineer's manager . (This signature is 
authorization for releese.) 

Enter DOE approval (if required) by letter number end indicate DOE action . 

• Asterisk denote the required minimum items checked by Configuration Documentation prior to release; these era the minimum release 
requirements . 

B0-7400-172-lR (02/89) 



SUPPORTING DOCUMENT 

2. Title 

Hydrogeologic Model for the 200 West Groundwater 
A re ate Area 
5. Key Words 

Hydrogeology, 200 AAMS, Hydrochemistry, Vadose 
Zone, Aquifer, Hydrology, 200 West Area, 
Groundwater APPROVED FOR 

PUBLIC RELEASE 
7. Abstract 

~ 'K"'t 
1. Total Pages ~ 

3. NLl!t>er 4. Rev No. 

WHC-SD-EN-TI-014 0 

6. Author 

Name: s. J. Trent 

$z5._ Q5t;,,, zf- '-I(/:>/~ L 
Signatur~ • 

Organization/Charge Code 81230 PH2A2 

WHC, 1992, Hydrogeologic Model for the 200 West Groundwater Aggregate Area, 
WHC-S0-EN-Tl-014, Rev. 0, prepared by M. P. Connelly and B. H. Ford, Westinghouse 
Hanford Company, Richland, Washington, and J. V. Borghese, Pacific Northwest 
Laboratory for Westinghouse Hanford Company, Ri and, Washington. 
8. dociinent was prec.,eai• 

rgy and its contractor 
direct, or integrate 

ntracts. This dociinent 
eviewed. 

e it is transmitted in 
· confidence solely 
ntracts with the 
to be published nor 

rposes other than 
ase or use has 

S.. Dep!rtment 

LAIMER - This report was prepared as an account of work 
sponsored by an agency of the United States Governnent. Neither the 
United States Governnent nor• any agency thereof, nor any of their 
~loyees, nor any of their contractors, subcontractors or their 
~loyees, makes any warranty, express or i~lied, or assiines any 
legal liability or responsibility for the accuracy, coq:,leteness, or 
any third party's use or the results of such use of any information, 
apparatus, product, or process disclosed, or represents that its use 
would not infringe privately owned rights. Reference herein to any 
specific c0111T1ercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily 
constitute or i~ly its endorsement, recoomendation, or favoring by 
the United States Governnent or any agency thereof or its 
contractors or subcontractors. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the 
United States Governnent or an agency thereof. 

9. !~act Level 4 

A-6400-073 (11/91) (EF) IJEF124 

10. RELEASE STAMP 

OFF!Clfa.L RELEr'\SE ,:,. 
BYVI/HC I,~ 

DATE JUNO 9 1992 



I 
,I 
\ .. a ., 

.1-· -~ 

•s . 
___ ,.. ./ 

THiS PA(,~ Ni'"'Nr,oijALL! ' 
L FT L NK . 



~ 
U") 
co 
-e= 

• 
"° ~ ·--.. .-
·- # ·-:::r-
c:r-,, 

WHC-SD-EN-Tl-014, Rev. 0 

CONTENTS 

1.0 INTRODUCTION .......... . 

2.0 

3.0 

4.0 

5.0 

6.0 

GEOLOGY . . . . . . . . . . . . . . . . . . . . . . . . 
2.1 BASALT GEOLOGY AND STRUCTURE 
2.2 RINGOLD FORMATION .. 
2.3 PLIO-PLEISTOCENE UNIT 
2.4 EARLY PALOUSE SOIL .•... 
2.5 HANFORD FORMATION ..•.. 
2.6 HOLOCENE SURFICIAL DEPOSITS 

HYDRAULIC PROPERTIES OF PARTIALLY SATURATED ZONE, 
UNCONFINED AND CONFINED AQUIFERS . . . . . . . . 
3.1 PARTIALLY SATURATED ZONE . . . . . . . . . 

3. I. I Measurement of Unsaturated Hydraulic 
Conductivity . . . . . . . . . . 

. 

. 

. 
3.1.2 Summary of Unsaturated Zone Hydrologic 

Parameters . . 
3.2 SATURATED ZONE . . . . . . . . . . . 

3.2.1 Unconfined Aquifer . . . . . 
3.2.2 Confined Aquifer . 

HYDROCHEMISTRY . . . . . . . . . . . . . 
4. I EXISTING CONTAMINANT PLUME INFORMATION . . . 
4.2 CONTAMINANT PLUME MAPPING . . . . . 

4.2.1 Arsenic . . . . . . . . . 
4.2.2 Chromium . . . . . . . . . . . . . . 
4.2.3 Fluoride . . . . . . . . . . . 
4.2.4 Carbon Tetrachloride . . . . . . 
4.2.5 Chloroform . . . . 
4.2.6 Trichloroethylene . 
4.2.7 Nitrate . . . . . . . . . . . . 
4.2.8 Gross Alpha and Gross Beta 
4.2.9 lodine-129 . . . . . . . 
4. 2 .10 Plutonium-239/240. 
4.2.11 Technetium-99 
4.2.12 Tritium . . . . . . . . . . 
4.2.13 Uranium . . . . . 
4.2.14 Composite Plume Maps 

. . . 
. . . 
. . . 

. . 

. . 

. . . 

. 

GEOHYDROLOGIC MODEL FOR THE 200 WEST AREA GROUNDWATER AAMS 
5.1 PARTIALLY SATURATED ZONE . . . . . . . 
5.2 SATURATED ZONE CONCEPTUAL MODEL SUMMARY . . . . 
REFERENCES . . . . . . . . . . . . . . . . . . . . 

i i i 

. . . . 

. . 
. . 

1-1 

2-1 
2-1 
2-1 
2-2 
2-3 
2-3 
2-4 

3-1 
3-1 

3-1 

3-5 
3-5 
3-5 
3-7 

4-1 
4-1 
4-1 
4-2 
4-2 
4-2 
4-3 
4-3 
4-3 
4-3 
4-3 
4-4 
4-4 
4-4 
4-4 
4-4 
4-4 

5-1 
5-1 
5-4 

6-1 



C-.J 
~ 
a;;) 

= • '·...O 
~ 
-=-.,_,._ , ..... 

:um-. 

::::t-
a-... 

WHC-SD-EN-TI-014, Rev. 0 

CONTENTS (Cont) 

FIGURES: 

2-1 

2-2 

2-3 
2-4 

2-5 
2-6 

2-7 
2-8 

2-9 
2-10 
2-11 
2-12 
2-13 
2-14 
2-15 
2-16 

2-17 
3-1 

3-2 
3-3 

3-4 
3-5 

3-6 

3-7 

3-8 

3-9 

3-10 

3-11 

3-12 

3-13 

3-14 
3-15 
3-16 

Generalized Strat,graphy of Suprabasalt Sediments 
Beneath the Hanford Site ................ . 

Uppermost Basal Structure-Contour Map Illustrating 
Significant Structural Features ..•.......• 

Isopach Map of the Ringold Gravel Unit A .... 
Structure-Contour (top of) Map of the Ringold 
Gravel Unit A ......•........ 

Isopach Map of the Ringold Lower Mud Sequence 
Structure-Contour (top of) Map of the Ringold 

Lower Mud Sequence ........... . 
Isopach Map of the Ringold Gravel Unit E ..... . 
Structure-Contour (top of) Map of the Ringold 
Gravel Unit E ............... . 

Isopach Map of the Upper Ringold ........ . 
Structure-Contour (top of) Map of the Upper Ringold 
Isopach Map of the Plio-Pleistocene ....... . 
Structure-Contour (top of) Map of the Plio-Pleistocene 
lsopach Map of the Early Palouse Soils . . . . . . . 
Structure-Contour (top of) Map of the Early Palouse Soils 
Isopach Map of the Fine-Grained Hanford Sequence 
Structure-Contour (top of) Map of the Fine-Grained 

Hanford Sequence .. . ............ . 
Isopach Map of the Coarse-Grained Hanford Sequence 
Generalized Stratigraphy of Partially Saturated 
Sediments Beneath the 200 West Area 

Depth to Water Table in June 1991 ..... . 
Map Showing the Location of Wells Where Water 
Retention Data Were Collected .......... . 

Isopach Map of the Unsaturated Ringold Gravel Unit E ••• 
Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for Ringold Gravel Unit E (Drainage Data) .... 

Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for Upper Ringold (Drainage Data) ....... . 

Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for Upper Ringold (lmbibition Data) ...... . 

Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for the Plio-Pleistocene (Drainage Data) .... 

Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for the Plio-Pleistocene (Imbibition Data) .... 

Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for the Early Palouse Soils (Drainage Data) 

Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for the Early Palouse Soils (Imbibition Data) 
Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for the Hanford Formation (Drainage-Data) .... 

Hydraulic Conductivity as a Function of Volumetric Moisture 
Content for the Hanford Formation (Imbibition Data) 

Transmissivity Map of the 200 West Area .... 
June 1991 Water Table Map for the 200 West Area 
Hydraulic Conductivity Map for the 200 West Area 

iv 

2-5 

2-6 
2-7 

2-8 
2-9 

2-10 
2-11 

2-12 
2-13 
2-14 
2-15 
2-16 
2·-17 
2-18 
2-19 

2-20 
2-21 

3-8 
3-9 

3-10 
3-11 

3-12 

3-13 

3-14 

3-15 

3-16 

3-17 

3-18 

3-19 

3-20 
3-21 
3-22 
3-23 



' 

WHC-SD-EN-Tl-014, Rev. 0 

CONTENTS (Cont) 

FIGURES: (Cont) 

3-17 

3-18 
3-19 
4-1 
4-2 
4-3 
4-4 
4-5 
4-6 
4-7 
4-8 
4-9 
4-10 
4-11 
4-12 
4-13 
4-14 
4-15 
4-16 
5-1 
5-2 
5-3 
5-4 
5-5 
5-6 
5-7 
5-8 
5-9 
5-10 

5-11 

Estimated Water Table Map for the 200 Areas 
Prior to 1944 • . . . . . . . • • • . . . .... 

Hydrograph of Wells 299-WlS-21 and 299-WlS-22 . . . . . . . . . 
Hydrograph of Wells 299-W7-2 and 299-W7-3 .... 
Arsenic Plume Map ...... . 
Chromium Plume Map ...... . 
Fluoride Plume Map ..... . 
Carbon Tetrachloride Plume Map 
Chloroform Plume Map ... 
Trichloroethylene Plume Map 
Nitrate Plume Map . 
Gross Alpha Plume Map 
Gross Beta Plume Map ... 
Iodine~ 129 Plume Map . . . 
Plutonium-239/240 Plume Map 
Technetium-99 Plume Map 
Tritium Plume Map ... . 
Uranium Plume Map .......... . 
Composite Hazardous Contaminant Plume Map 
Composite Radioactive Contaminant Plume Map ...... . 
Elephant Mountain Basalt to Hanford Coarse-Grained Sequence 
Elephant Mountain Basalt to Hanford Fine-Grained Sequence . 
Elephant Mountain Basalt to Early Palouse Soils ..... . 
Elephant Mountain Basalt to Plio-Pleistocene ...... . 
Elephant Mountain Basalt to Upper Ringold ........ . 
Elephant Mountain Basalt to Unsaturated Ringold Gravel Unit E 
Elephant Mountain Basalt to Saturated Ringold Gravel Unit E 
Elephant Mountain Basalt to Ringold Lower Mud Unit .. 
Elephant Mountain Basalt to Ringold Gravel Unit A 
Elephant Mountain Basalt with the Wells Used to Create 
Three-Dimensional Perspective ............ . 

Water Table Elevations and Streamlines with Time Markers 
Overlain on the Hydraulic Conductivities 
for the 200 West Area .................... . 

TABLES: 

3-1 Summary of van Genuchten Curve Fitting Parameters for 

3-24 
3-25 
3-26 

4-5 
4-6 
4-7 
4-8 
4-9 

4-10 
4-11 
4-12 
4-13 
4-14 
4-15 
4-16 
4-17 
4-18 
4-19 
4-20 
5-5 
5-6 
5-7 
5-8 
5-9 

5-10 
5-11 
5-12 
5-13 

5-14 

5-15 

the Major Lithologic Units . . . . . . . . . . . . . . . . . 3-27 
3-2 Transmissivity and Hydraulic Conductivity Values for the . 

Unconfined Aquifer . . . . . . . . . . . . . . . . . 3-29 
4-1 200 AAMS Constituents that Exceed a Regulatory Standard 4-21 
4-2 Contaminant Plume Distribution . . . . . . . . . 4-22 
5-1 Travel Time Calculations for Several Samples from 

the Partially Saturated Zone. . . . . . . . . . . . . . 5-16 

V 



WHC-SD-EN-TI-014, Rev. 0 

1.0 INTRODUCTION 

Recent modifications to the Hanford Federal Facility Agreement and 
Consent Order (Tri-Party Agreement) (Ecology et al. 1989) require the U.S. 
Department of Energy (DOE) to implement the Hanford Past-Practice Strategy 
(DOE-RL 1991). The first step in the implementation of this strategy is the 
200 Aggregate Area Management Study (200 AAMS) (TPA milestone M-27-00). The 
purpose of the 200 AAMS will be to compile all environmental data and evaluate 
the usefulness of the data, identify contaminants of concern and applicable 
remedial actions, focus future site characterization activities, and provide 
defensible conceptual models. The 200 Areas has been divided into eight 
source aggregate areas and two groundwater aggregate areas. The source 
aggregate areas are based on major facility groups and the associated waste 
disposal operations (U Plant, T Plant, etc.). Two groundwater aggregate areas 
have been identified that encompass groundwater contamination underlying or 
originating from the 200 West Area and the 200 East Area, respectively. 

This document is a topical report which provides a compilation and 
evaluation of available hydrogeologic and hydrochemical data collected in and 
surrounding the 200 West Area. This data compilation and evaluation effort 
has been conducted in support of the 200 West Groundwater Aggregate Area 
Management Study. Information and conclusions found in this topical report 
will be incorporated into the 200 West Groundwater Aggregate Area Management 
Study report where appropriate. 

· This document provides a comprehensive overview of groundwater flow 
characteristics in the 200 West Area and identify the extent and nature of 
groundwater contamination associated with current and historical liquid waste 
management operations in the 200 West Area. An emphasis has been placed on 
integrating the available data so that an aggregate area-scale hydrogeologic 
conceptual model can be constructed. 

Objectives of the document are as follows. 

• Compile and analyze all existing hydrogeologic and hydrochemical 
data collected from within and surrounding the 200 West Area. 

• Develop an area-wide conceptualization of groundwater flow 
for both the unsaturated and saturated zones. 

• Develop a comprehensive hydrogeologic model for the 200 West 
groundwater aggregate area. 

• Identify and describe the nature and extent of groundwater 
contamination associated with 200 West Area waste management 
operations. 

1-1 
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2.0 GEOLOGY 

The geology of the 200 West Area has been presented in detail by Lindsey 
et al. (1991) and Bjornstad (1990). The following geologic description of the 
200 West Area is a sunnarization of the geologic and stratigraphic relation­
ships as described by Lindsey et al. (1991). {For an in-depth description of 
the geology and stratigraphy of the 200 West Area, refer to Lindsey et al. 
[1991] and Bjornstad [1990].) Additional information on the Hanford Site 
geology is provided by Delaney et al. (1991). 

The uppermost basalt beneath the 200 West Area is the Elephant Mountain 
Member of the Saddle Mountains Basalt. The Elephant Mountain Member is over­
lain by the Ringold Formation which in this area consists of gravel unit A, 
the lower mud sequence, gravel unit E, and the upper unit (Figure 2-1}. 
Fluvial sequences B, C, and Dare not present in the 200 West Area. The 
Ringold Formation in this area is overlain by the Plio-Pleistocene unit, early 
"Palouse" soil, and Hanford formation {Figure 2-1) {DOE 1988, Last et al. 
1989). A discontinuous veneer of Holocene eolian deposits overlies the 
Hanford formation. 

2.1 BASALT GEOLOGY AND STRUCTURE 

The 200 West Area is situated on the generally southward dipping north 
limb of the Cold Creek syncline, 1 to 5 km north of the syncline axis (Fig­
ure 2-2). The Gable Mountain-Gable Butte segment of the Umtanum Ridge anti­
cline lies approximately 4 km north of the 200 West Area. The axes of the 
anticline and syncline are separated by a distance of 9 to 10 km, and the 
crest of the anticline {as now exposed} is over 200 m higher than the 
uppermost basalt layer in the syncline axis. As a result, the basalts and 
overlying sediments dip to the south and southwest beneath the 200 West Area. 

The Elephant Mountain Member of the Saddle Mountains Basalt is the 
uppermost basalt unit beneath the 200 West Area and it is continuous beneath 
the entire area. The top of the Elephant Mountain Member, as portrayed in 
Figure 2-2, dips to the southwest and south into the Cold Creek syncline, 
reflecting the structure of the area. There is little evidence for signifi­
cant erosion into the top of the Elephant Mountain Member and no indication of 
erosional "windows" through the basalt into the underlying Rattlesnake Ridge 
interbed. 

2.2 RINGOLD FORMATION 

The Ringold Formation in the 200 West Area is divided, from the bottom 
to the top of the section, into the fluvial gravels of unit A, the paleosol 
and lacustrine muds of the lower mud sequence, the fluvial gravels of unit E, 
and the sands and lesser muds of the upper unit. Fluvial gravel units B, C, 
and Dare not found in the innediate vicinity of the 200 West Area. 

The two lowest Ringold units in the 200 West Area, the fluvial gravels 
of unit A and the lower mud sequence, display similar trends. The fluvial 
gravels and intercalated sands of unit A thicken and dip to the south and 
southwest towards the axis of the Cold Creek syncline (Figures 2-3 and 2-4). 

2-1 
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The top of the unit is relatively flat, dipping to the west and southwest. 
Intercalated lenticular sand and silt is most co11111on in unit A in the western 
and southern part of the area. The overlying overbank and lacustrine deposits 
of the lower mud sequence also thicken and dip to the south and southwest. 
However, unlike unit A, the top of the lower mud sequence is irregular and the 
interval pinches out in the northeastern corner of the 200 West Area (Fig­
ures 2-5 and 2-6). 

Isopach and structure contour maps of fluvial gravel unit E (Figures 2-7 
and 2-8) show trends not seen in the underlying strata of unit A and the lower 
mud sequence. The gravels of unit E generally thin from the north-northwest 
to the east-southeast. The unit is recognized by: (1) coarse texture; 
(2) high proportion of quartzite and granitic clasts; (3) relatively low 
calcium carbonate content; (4) partial consolidation; and (5) relatively low 
natural-ganvna response. This unit is present throughout the 200 West Area 
ranging in total thickness from to_ m (Figure 2-7). The top of the unit 
is irregular, displaying several7iighs in the northern and southern parts of 
the area and several lows in the central part· of the area. The top of unit E 
generally dips to the southeast and climbs to the northeast. Intercalated 
lenticular beds of sand and silt probably occur throughout the 200 West Area, 
although predicting where they will occur is very difficult. 

The upper unit is very discontinuous across the area because of post­
Ringold erosion. The upper unit in the 200 West Area consists of silty 
overbank deposits and fluvial sands. It represents a transition to a lower 
energy fluvial environment than that of Ringold FSE. The contact between the 
upper Ringold and Ringold FSE is gradational, and is defined by the transition 
where light-colored arkosic sand exceeds the amount of gravel. This unit is 
recognized by: (1) abundance of well-sorted sand; (2) light color, caused by 
abundance of quartz and feldspar material over mafic material; and (3) vari­
able natural-ga11111a response (Bjornstad 1990). It only is found in the west, 
north, and central parts of the 200 West Area. In these areas, the top of the 
unit generally is dipping to the south-southwest (Figures 2-9 and 2-10). 

2.3 PLI0-PLEIST0CENE UNIT 

Plio-Pleistocene unit is largely restricted to the vicinity of 200 West 
Area, pinching out near the northern, eastern, and southern boundaries of the 
area (Figures 2-11 and 2-12). It represents an highly weathered surface that 
developed atop of the Ringold Formation (Brown 1959, 1960) and has two 
distinct facies: pedogenic calcrete and basaltic detritus (DOE 1991). One or 
both facies may be present. However, the pedogenic calcrete dominates in the 
200 West Area. The calcrete layer generally consists of carbonate-rich silt 
and sand interfingered with carbonate-poor silts and sands. It is locally 
referred to as the "caliche layer". This caliche layer is moderately to 
highly fractured (Lindsey et al. 1991). The differentiating features of this 
unit are (1) high degree of cementation, (2) presence of root traces ·and 
animal burrows in cores, and (3) white color (Bjornstad 1990). The amount of 
calcium carbonate is variable; zones containing between 5 and 10% calcium 
carbonate are referred to as calcic soil, while zones containing >10% are 
usually very cemented and are referred to as calcrete (Hachette 1985). 
Boreholes located adjacent to Yakima Ridge indicate the unit extends into the 
area west of the 200 West Area. The thickness of the unit is very irregular. 
It is thickest in the southeast, southwest, and north-central parts of the 
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area, while it thins in the south-central and central parts of the area. 
Although no direct evidence exists indicating that erosional windows through 
the unit are present, the isopach map (Figure 2-11} indicates that the unit 
thins considerably in several areas. Within these areas, there is a good 
possibility that erosional windows exist. Interbedded calcium carbonate-poor 
lithologies are found at many locations and in general calcium carbonate 
content decreases to the south while the abundance of basaltic clasts 
increases. The top of the unit generally dips to the south and southwest 
although irregularities occur, especially in the center of the 200 West Area. 

2.4 EARLY PALOUSE SOIL 

Like the Plio-Pleistocene unit the early Palouse soil (Figures 2-13 and 
2-14} is largely restricted to the vicinity of the 200 West Area. The unit is 
differentiated from the overlying Hanford slackwater deposits by: (l} greater 
calcium carbonate content; (2} cohesive structure in core samples; (3) uniform 
fine-grained texture; and (4} high natural ga11111a response in geophysical logs 
(Bjornstad 1984}. The upper contact is poorly defined grading into the lower 
part of the Hanford formation. The early Palouse soils are unconsolidated and 
less calcareous than the underlying Plio-Pleistocene and are distinguished 
from it by a high natural ga11111a response and lower calcium carbonate content. 
Although carbonate is present in the unit, no obvious pedogenic calcium 
carbonate concentrations like those seen in the underlying Plio-Pleistocene 
unit are found. The loess-like sediments of the early Palouse soil are 
uncemented. In the 200 West Area, the unit pinches out near the southern, 
eastern, and northern boundaries. Boreholes located west of the 200 West Area 
encounter the unit. The thickness of the unit varies irregularly. It is 
thickest in the southwest, southeast, and central parts of the area. 
Generally, the top of the unit dips to the south, although it becomes fairly 
irregular in the southern half of the area. 

2.5 HANFORD FORMATION 

Hanford formation is divided into three facies: gravel-dominated, sand­
dominated, and slackwater. Studying the distribution of these facies types 
and identifying similarities in lithologic succession from borehole to 
borehole across the 200 West Area indicates the Hanford formation can be 
divided into at least two stratigraphic sequences. Typical lithologic succes­
sions used in defining the two Hanford formation sequences consist of fining 
upwards packages, major fine-grained intervals, and laterally persistent 
coarse-grained sequences. Mineralogic and geochemical data were not used in 
differentiating sequences because of the lack of a comprehensive mineralogic 
and geochemical data set. The two sequences into which the Hanford formation 
is divided, coarse-grained and fine-grained, are essentially the same units as 
defined by Last et al. (1989}. The coarse- and fine-grained sequences corres­
pond to the coarse-grained and basal slackwater sequences, respectively, of 
Last et al. (1989}. Neither of these sequences is continuous across the 
entire 200 West Area, they both display marked changes in thickness and 
continuity, and are texturally very heterogeneous. 

The fine-grained sequence of the Hanford formation in the 200 West Area 
is thick, but locally discontinuous (Figures 2-15 and 2-16). The sequence is 
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O·to 32 m thick and consists dominantly of silt, silty sand, and sand typical 
of the slackwater facies interbedded with coarser sands like those comprising 
the sand-dominated facies. Thin (<3-m) intervals dominated by the gravel 
facies are found locally. The sand and silt consists of fine- to coarse­
grained plane to cross-bedded sand and silt that co11111only display normally 
graded rhythmites a few centimeters to several tens of centimeters thick in 
outcrop (Myers and Price 1979, DOE 1988). These sediments were deposited in 
transitional areas adjacent to main flood channels and in slackwater 
conditions and backflood areas (DOE 1988). They are locally referred to as 
the "Basal Slackwater Sequence". The distribution of facies within the 
sequence is variable, although the fine-grained sequence generally fines to 
the south where the slackwater facies becomes more conrnon. The fine-grained 
sequence is not found in the northern part of the area, and it generally 
thickens to the south. An erosional scour through the sequence is present in 
the central part of the 200 West Area. This scour is elongated in a north­
south direction. 

The coarse-grained sequence of the Hanford formation consists of 
interstratified gravel, sand, and lesser silt. Gravel-dominated deposits 
typical of the gravel facies generally dominate the sequence. However, at 
some localities, deposits typical of the sand-dominated facies dominate the 
coarse-grained sequence. The coarse-grained faci~s is distinguished by a 
coarse-grained sand to a boulder gravel that display massive bedding, plane to 
low angle bedding, and large scale cross bedding in outcrop. The matrix is 
commonly lacking in gravels, giving them an open framework appearance. Minor, 
laterally discontinuous silty deposits like those that form the slackwater 
facies are found locally. The thickness and distribution of individual facies 
within the coarse-grained sequence is variable. Fining upwards sequences, 
going from coarser to finer gravel, and gravel, sand, and/or silt are present 
at some locations. The coarse-grained sequence is up to 45 m thick and 
laterally discontinuous, being found in the northern, east-central, and 
eastern parts of the area (Figures 2-17). The base of the sequence is incised 
into underlying strata of the fine-grained sequence and, where that unit is 
absent, the coarse-grained sequence fills an erosional scour. The contact 
between the coarse-grained sequence and underlying strata is generally sharp, 
consisting of gravel facies strata overlying the fines of the fine-grained 
sequence, the early Palouse soil, and the Plio-Pleistocene unit. 

2.6 HOLOCENE SURFICIAL DEPOSITS 

Holocene-aged deposits in the 200 West Area are dominated by eolian 
sheet sands. These sands tend to consist of very fine- to medium-grained, 
occasionally silty sands. The eolian deposits have been removed from much of 
the area by construction activities. Where the eolian sands are found, they 
tend to be deposited in thin (<3-m) sheets. Dunes are not generally well 
developed within the 200 West Area. 
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Figure 2-1: Generalized stratigraphy of .suprabasalt sediments beneath the 
Hanford Site. 
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Figure 2-3: Isopach map of the Ringold Gravel Unit A. 
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3.0 HYDRAULIC PROPERTIES OF PARTIALLY SATURATED ZONE, 
UNCONFINED AND CONFINED AQUIFERS 

In evaluating the health and environmental risks associated with a waste 
disposal site at the surface, an understanding of how water migrates through 
the different lithologic layers is essential. Of critical importance is the 
determination of each layer's hydraulic properties. This discussion focuses 
on the measurement of the hydraulic properties, where these properties were 
measured, and their application to the stratigraphic units described by 
Lindsey (1991). 

3.1 PARTIALLY SATURATED ZONE 

The partially saturated zone or vadose zone is the region above the 
water table in which the pore spaces of the sediments are usually only 
partially filled with water. This zone in the 200 West Area encompasses, in 
ascending order, the following major lithologic units (Lindsey et al. 1991): 
Ringold fluvial gravel unit E, upper Ringold unit, Plio-Pleistocene, early 
Palouse soils, Hanford fine-grained sequence, and Hanford coarse-grained 
sequence. A generalized description of each of these units is provided in 
Chapter 2. Figure 3-1 is a fence diagram showing the thickness and distri­
bution of these units within the partially saturated zone in the 200 West 
Area. Movement of water through these sediments to the water table is con­
trolled by the following factors: (1) depth to the water table (Figure 3-2) ; 
(2) amount of both natural and artificial recharge; (3) thickness, location, 
and dip of the underlying sediments; and (4) the hydraulic properties and 
moisture content of these sediments. 

3.1.1 Measurement of Unsaturated Hydraulic Conductivity 

Although a variety of methods has been developed to measure the soils 
hydraulic functions (Klute 1986), these are often costly and difficult to 
implement, especially for unsaturated hydraulic conductivity. An alternative 
to direct measurement of unsaturated hydraulic conductivity is to use theo­
retical methods that predict the conductivity from measured soil water 
retention data (van Genuchten 1991). Rockhold et al. (1988) compared direct 
measurement of unsaturated hydraulic conductivities to those predicted from 
measured water retention data for three sites at Hanford. They found that 
each method produced results different from other methods and recommend that 
several methods should be used to determine unsaturated hydraulic conductivi­
ties. Although only water retention data have been reported for the sediments 
in the 200 West Area, there is an ongoing effort to directly measure the 
unsaturated hydraulic conductivity. Once that data become available, a com­
parison will be made between directly measured unsaturated hydraulic and that 
predicted by measured soil water retention data. 

Thirty-five samples from the 200 West Area have had water retention data 
measured. These samples collected from the wells shown in Figure 3-3. Eleven 
of these measurements were reported by Bjornstad (1990). The remaining 24 
samples were analyzed as part of the ongoing performance assessment of the low 
level burial grounds. When possible, both the wetting (w) and drying (d) 
curves are given. For each of these samples, a laboratory measured, saturated 
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hydraulic conductivity is also given (Appendix A). van Genuchten's computer 
program RETC (1978) uses a nonlinear, least-squares curve fitting routine to 
match the measured soil water retention data to the following equation: 

where: 
8 • volumetric moisture content 

81 • saturated moisture content 
er• residual moisture content 
«•van Genuchten curve fitting parameter (1/cm) 
, • matric potential (suction head (-cm)) 
n • van Genuchten curve fitting parameter 
m • 1 - 1/n. 

Using Mualem's (1976) general model (equation 2) to predict the 
hydraulic conductivity from soil retention data, 

[ 
f <s.> ]2 

K(S9 ) • K• S. f (l) 

where 
,s. 1 

f(S9 ) = Jo cp (x) dx 

(1) 

(2) 

where S • (8 - 8r)/(8
5 

- 8 ), e is a pore-connectivity parameter estimated by 
Mualem ll976) to be aoout 0.5 as an average for many soils. Equations 2 and 3 
are from van Genuchten (1991, pl3). 

van Genuchten (1978) derived a closed form analytic solution to equa ­
tion l to predict the relative hydraulic conductivity (Kr) by assuming 
m • 1-1/n at a specified volumetric moisture content. Tnis solution is given 
in equation 3. 

(3) 

The unsaturated hydraulic conductivity at a specified moisture content 
is: 

(4) 
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Saturated hydraulic conductivities for each of the samples were measured 
in the laboratory using a permeameter. Drying curve parameters were obtained 
by setting e, at total porosity. The values of er,•, and n were then fitted 
to the drainage data. The wetting curve was then sca'ied by fixing the values 
for er and n equal to those determined by the drainage data and e, and •w were 
fitted using RETC (1978). The value for the saturated hydraulic conductivity 
for the wetting curve (K,w) was obtained using: 

(5) 

(6) 

from Lenhard and Parker (1987). The added subscript (w) and (d) refer to 
wetting and drying curves. The results of the linear regression analyses for 
the sediment samples from the 200 West Area are given in Appendix A. 

3.1.1.1 Ringold Fluvial Gravel Unit E. Although this unit is present 
throughout the 200 West Area, the unsaturated portion of this unit varies in 
thickness from Om in the south to 64 min the north (Figure 3-4). Two 
drainage water retention curves (Bjornstad 1990) have been measured for the 
two sediment samples from this unit as shown in Appendix A, Figures A-10 and 
A-11. For comparison in this hydrostratigraphic unit, the hydraulic conduc­
tivity curves for these samples have been combined in Figure 3-5. The samples 
were taken from well 299-W7-2 on the northern edge of the 200 West Area at 
depths of 47.1 and 67.1 m. As can be seen in Figure 3-5, there is a consid­
erable difference between the two curves. Bjornstad (1990) explains the 
sample taken at 67.1 m may be significantly compacted or cemented judged by 
it's relatively low saturated volumetric moisture content. However, there are 
too few samples for comparison. Since this unit is widespread across the 
200 West Area, more water retention curves, both wetting and drying along with 
a sieve analyses, need to be measured for this unit. 

3.1.1.2 Upper Ringold. A total of 11 drainage and 10 imbibition curves were 
measured (Figures 3-6, 3-7, and Appendix A, Figures A-12 through A-28). All 
but one were measured as part of the ongoing performance assessment for the 
low level burial grounds. These samples, except for W7-2, came from sampling 
interval 29.9- to 43.3-m in well 299-W7-9. Data from well W7-2 were reported 
by Bjornstad (1990) and were taken at a depth of 30 m. The range in 
laboratory-measured saturated hydraulic conductivity is from 0.000165 to 
0.0011 cm/s for the samples from well 299-W7-9. The sample from well 299-W?-2 
has a saturated hydraulic conductivity of 0.037 cm/s, which is 30 times higher 
than the highest one measured in well 299-W7-9. To account for this differ­
ence, an inspection of the well log from 299-W7-2 indicates that this sample 
was taken very close to the contact with Ringold gravel unit E and may be part 
of the transition between these two units. 

Although the shape of the unsaturated hydraulic conductivity curves for 
all of the samples from well 299-W7-9 are similar (Figure 3-6), a close exam­
ination at a moisture content 0.20 reveals two orders of magnitude difference 
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between the minimum (sample at 34.1 m) and maximum (sample at 40.2 m) values 
for unsaturated ·hydraulic conductivity. However, at saturation, the hydraulic 
conductivity for sample at 34.1 mis higher by a factor of 4 than the sample 
at 40.2 m. This difference is most likely due to slight changes in clay, 
silt, and sand content. 

3.1.1.3 Plio-Pleistocene. This unit is hydrologically important because the 
highly cemented zones within it could cause laterally spreading and perched 
water table development from downward percolating water. Five drainage and 
four imbibition water retention curves have been measured for this formation 
(Figures 3-8, 3-9, and Appendix A, Figures A-29 through A-37). These curves 
show a high degree of variability for both saturated hydraulic conductivities 
(1.3E-06 to 1.3E-04 cm/s for the samples from well 299-W7-9 [calcrete] and 
7.6E-2 cm/s for the sample from well 299-W7-2 [calcic soil]) and saturated 
water content (0.33 to 0.52). The variation between the moisture character­
istic curves taken from well 299-W7-9 is due to differences in grain size and 
degree of cementation and compaction. Because there is such a large variation 
for these curves, more moisture characteristic curves should be measured for 
this unit . 

3.1.1.4 Early Palouse Soils. As part of the performance assessment of the 
low level waste burial grounds, two water retention curves (Figures 3-10, 
3-11, and Appendix A, Figures A-38 through A-41) were measured in the early 
Palouse soils. These samples were taken at depths of 21.0 and 21.6 m from 
well 299-W7-9. Sieve analysis (Appendix A, Figures A-37 and A-39) indicate 
that both are very fine-grained samples composed of mostly fine sand and silt 
with little variability between the samples. However, two samples from the 
same well are not enough to show any variability and more moisture retention 
curves should be measured for this unit. 

3.1.1.5 Hanford Formation. As described in Chapter 2 in the 200 West Area, 
the Hanford formation has been divided into two sequences: a fined-grained 
sandy and silty sequence overlain by a coarse-grained gravel sequence. Of 
particular importance is the presence of flood channel of coarse-grained 
gravel sequence running north-south under Z Plant toward U Pond and bisecting 
200 West Area. The location of this flood channel is defined by the absence 
of the fine-grained sequence in the center of 200 West Area (Figure 2-16). 

Thirteen drying and six wetting water retention curves (Figures 3-12, 
2-13, and Appendix A, Figures A-42 through A-60) for the Hanford formation 
were measured on samples taken from wells 299-W7-5, 299-W7-9, 299-Wl0-13, 
299-WlS-2, 299-WlS-16, and 299-WlS-21. Samples from well 299-W7-5, 299-Wl0-13 
(13.7 and 24.4 m), 299-WlS-16, and 299-WlS-21 were reported by Bjornstad 
(1990). The other samples were measured as part of the performance assessment 
effort on the low level waste burial grounds. The sample taken from well 
299-WlS-2 at 30.5 • was measured in the fine-grained sequence. The rest of 
these samples were measured in the coarse-grained facies. The saturated 
hydraulic conductivity for these samples varies widely, ranging from 7.0E-6 to 
5.SE-2 cm/s. Particle size analysis (Appendix A, Figures A-38, A-40, and 
A-42) indicates that samples taken from wells 299-W7-9 (19.8 m) and 299-Wl0-13 
(12.2 and 18.3 m) are sand and silt rather than gravels. If these samples are 
eliminated, the range of saturated hydraulic conductivity for the gravel 
facies is 0.011 - 0.055 cm/s. However, calculated unsaturated conductivities 
range several orders of magnitude at lower moisture contents. 
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3.1.2 SU11111ary of Unsaturated Zone Hydrolog1c Parameters 

The functional relationship between unsaturated hydraulic conductivity, 
matric potential, and moisture content has been calculated for a number of 
samples in the sediments underlying the 200 West Area. The curve fitting 
parameters for all of the samples measured are given in Table 3-1. It is 
evident from these samples that both saturated and unsaturated hydraulic 
conductivity can vary by several orders of magnitude within a lithologic unit. 
This illustrates the need for evaluating sample location and textural descrip­
tion when selecting moisture characteristic curves. Typically, the choice of 
a water retention curve is made by examining water retention curves {Appendix 
A) along with the particle size analyses {Appendix A) to distinguish litholo­
gies with significantly different soil textures and hydraulic conductivities. 

3.2 SATURATED ZONE 

The saturated zone within the 200 West Area consists of the unconfined 
aquifer within gravel unit E of the Ringold Formation, the confined aquifer, 
gravel unit A of the Ringold Formation beneath the lower mud unit and the 
confined aquifers within the basalt. 

3.2.1 Unconfined Aquifer 

The water table underlying the 200 West Groundwater aggregate area is 
contained within the Ringold Formation gravel unit E {Lindsey, et al 1991). 
This unit is generally described in Chapter 2. Gravel unit Eis a clast­
s~pported granule to cobble gravel with a sandy matrix. Intercalated sands 
and muds also are found {Lindsey et al. 1991). The bottom of the unconfined 
aquifer may either be the lower mud sequence of the Ringold Formation or the 
basalt where the mud sequence is absent. lhe lower mud unit of the Ringold 
Formation thins in the north and east part of the 200 West Area {Lindsey et 
al. 1991). 

3.2.1.1 Hydraulic Properties. Hydraulic properties of transmissivity and/or 
hydraulic conductivity have been determined for some of the wells in the 200 
West Area. The properties were determined from the results of aquifer tests, 
either constant discharge-recovery tests or instantaneous slug tests. The 
majority of the constant discharge-recovery pumping tests were single well 
tests of partially penetrating wells and, therefore, there is little 
information on storage properties for the unconfined aquifer. Some of the 
shortcomings that have to be accounted for with single well pump tests are 
pump influences and well losses. The majority of the constant discharge­
recovery tests were analyzed with the Cooper-Jacob straight line method <---.- 19_). The major shortcoming to analyzing the ~esults of slug tests 
are the limited areal influence of the test, the potential sandpack 
influences, the limited stress applied to the aquifer, and the relatively low 
values of transmissivity for which the tests are interpretable. The majority 
of the slug tests were analyzed using the updated Bouwer and Rice method 
(19_). Table 3-2 lists the transmissivity (T) and hydraulic conductivity (K) 
values of the upper unconfined aquifer known for wells in the 200 West Area. 
Compilation of test data are provided (Appendix B) and Newcomer et al. (1992) . 

3-5 

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



-,.. __ 
I ... 4 ·-

WHC-SD-EN-TI-014, Rev. 0 

A map of the T values (Figure 3-14) was constructed from the results of 
the aquifer tests. The map indicates that there are two relatively higher 
zones of J, one located at the s~uth end of the area with a T value of about 
50,000 ft /d (to convert ft2 tom multiply by 0.093) {near well Wl8-22) and 
the othef just north of the center of the area with a T value of about 
5,000 ft /d (near well Wl0-14). Between the two zones of high Tis a 
relatively low T zone with values ranging from 20 to 1,000 ft2/d. The map of 
T values resembles the water table map (Figure 3-15). The higher T values are 
associated with the groundwater mounds present underneath the area. A map of 
K (Figure 3-16) will not be influenced by the thickness of the saturated zone . 
The K values used to configure the map are determined directly with the use of 
the Bouwer-Rice method (19_) slug test analysis or indirectly determined from 
the T values resulting from constant discharge-recovery tests. The K values 
were determined for this report using the thickness of the stressed interval 
{since the stressed interval and not the total thickness was tested). Since 
the aquifer is over 61 m thick, using the thickness of the aquifer to deter­
mine K values may lead to an underestimate if the entire thickness of the 
aquifer was not stressed during the test. The map of K shows similar trends 
as the map of T. There is a high K area in the center of the map and to the 
north of the center, which correspond to the high T areas. The maps of Kand 
Tare preliminary because of the varying methods used to determine these 
properties, and the lack of information in some areas. 

3.2.1.2 Groundwater Flow Directions. The elevation of the water table ranges 
between 143 and 137 m (Figure 3-15). The higher elevations are near the 
groundwater mound beneath the presently dry U Pond wastewater facilities. The 
groundwater flow is dominated by the existing mounds. The flow directions are 
to the east at the south end of the 200 West Area, to the north and northeast 
at the north end of the 200 West Area. Artificial recharge at U Pond system 
raised the level of the water table about 26 m since the mid-1940s (Newcomer 
1990). The groundwater mound is dissipating since the decommissioning of 
U Pond in 1984. The mound has declined approximately 3 m during the late 
1980s. A detailed discussion of the changes in the configuration of the water 
table for period of 1980-1990 is provided by Newcomer (1990). 

The flow directions in the unconfined aquifer are likely to change 
directions as the groundwater mound dissipates. The direction of groundwater 
flow after the mound dissipates will likely be similar to the flow directions 
prior to the construction of U Pond. Figure 3-17 shows estimated 1944 water 
table map for the 200 Areas. Wastewater facilities were not present in 1944. 

3.2.1.3 Vertical Gradients. Wells monitoring the upper unconfined aquifer 
have a higher head than adjacent wells monitoring the lower unconfined aquifer 
above the lower mud sequence. This head difference indicates a downward 
gradient exists. Plots of the water level in wells 2-Wl8-21, 2-Wl8-22 (deep 
well), 2-W7-2, and 2-W7-3 {deep well) are shown in Figures 3-18 and 3-19. The 
water level in the wells monitoring the upper unconfined will decline with the 
decline in the groundwater mounds. 
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3.2.2 Confined Aquifer 

The uppermost confined aquifer is contained either within gravel unit A 
of the Ringold Formation, or the basalts and interbeds of the Columbia River 
Basalt Group. Few wells penetrate the confined aquifer in the 200 West Area, 
and therefore little information regarding the hydrogeology exists. 

3-7 



w 
I 

(X) 

IQ 
C: 
""'5 
n, 

w 
I -

II) G'> 
n, n, 
Q.::, 
..... n, 
3 ""'5 
n, I» 
::, ..... ....... 
v, N 

n, 
era. 
n, 
::, II) 
n, .. 
I» ""'5 
.. I» 
=r- .. 

Hanford (HG)---. 
Hanford (HSZ) --, 
Eaity Palouse --­
Plio-Pleislocene --~ 
Upper Ringold 

Unsat Ringold Gravel Unit E 
Sat Ringold Gravel Unit E 

To COIMlrt fNI ID melllrs 
nulply by 0.3048 

200 W..t Area Weis 

-= :::c 
n 
I 

V, 
C 
I ,.., 
:z 
I _,. -I 

0 -.,. 
~ ::0 

n, 
< 

0 

✓ 
/ 

•ta::--FOOM 



.._ __ ·-,. -

Feet 
0 100 1200 1800 2400 3000 
I I I I I I I I I I I 

b 'Jo'Jo'Jo'Jo',Jx, 
Meters 

WHC-SD-EN-TI-014, Rev. 0 

R 

/ 
Legend for Depth to Water Table Mop (June, 1991) 

Mop generated by aubtrocting height of 
June, 1991 water table from land aurface 

e Well ID Uaed in Fence Diogrom 

"" >o Depth to Water Contour (Contour Interval • 5 m) 

' 

Figure 3-2: Depth to water table in June, 1991. 
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content for Ringold Gravel Unit E {Drainage Data). 

3-12 



co 
CQ 
co --• '-..J:l 
~;/ 
,. __ 
, ... # ---:::r-
t::::f"-t 

-~ 
CJ --a> -~ 
~ ·:; 
ts 
~ 
~ 
C: 
0 

(.) 

.S:? 
:i 
e! 
"i. 
:I: 

j 
ca ... 
~ -ca u, 
C: 

::::> 

10·1 

10-2 

10-3 

10• 

10-6 

10 .. 

10•7 

10 .. 

10-t 

10·10 

10·11 

1 o-12 

10·13 

10•14 

10·15 

10·18 

10•17 

10·11 

0.00 

I 
; 
i 
I 
i 
! 
i 
! 
! 
i 

I 
i 
{ 

I 
~ 

0.10 

WHC-SD-EN-TI-014, Rev. 0 

0.20 0.30 

Saturaad Conductivity (K) In cm/a 
W7-9 29.9m Sample # 

0 K•1.65E-4 Sal K 
--- W7-9 30.2m 

0 K•1 .65E-4 
--- W7-8 31.7m 

K-2.10E-<I 
... .......... .. .. ... W7-832.0m 

... , 
K-2.10E-4 
W7-934.1m 

t> K•1 .10E-3 
W7-934.7m 

<l K•1.10E-3 
W7-940.2m 

• K-3.00E-4 
·············--····· W7-940.8m 

• K-3.00E-4 
W7-943.3m 

• K-uoe-.. 
W7-942.7m 

• K•1 .80E-4 
W7-228.8m 

y K-3.70E-2 

0.40 0.50 

Volumetric Moisture Content 

GSTEc:o.oell2· URO 

Figure 3-6: Hydraulic conductivity as a function of volumetric moisture 
content for upper Ringold {Drainage Data}. 
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Figure 3-7: Hydraulic conductivity as a function of volumetric moisture 
content for upper Ringold {lmbibition Data). 
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3-16 



r::--J a-.. 
~ ,,.,,,,,, 

• -....0 
;Ni'~ 
'=-=-.. .-

, ... # -:::r-
°' 

10·1 

10-2 

10-3 

10"" 

10"' -~ 1O~ 0 -·-a> 
10·1 -~ 

~ ·:; 1O~ u 
::::, 

'lJ 1O-t C 
0 

(.) 

.Q 10·10 
::::, 
e 
-g_ 10-11 
~ 

I 10·12 
~ 

::::, 
10·13 -as 

Cl) 
C 
::, 10•14 

10•15 

10·19 

10•17 

10·11 

0.00 0.10 

WHC-SD-EN-Tl-014, Rev. 0 

0.20 0.30 

Saturated Conductivity (K) In crn/1 
W7-9 21.0m Sample# 

0 K-UOE• Sal K 
--- W7-921.6m 

ti K•UOE• 

0.40 0.50 

Volumetric Moisture Content 

OSTEco.oea2-EPO 

Figure 3-10: Hydraulic conductivity as a function of volumetric moisture 
content for the Early Palouse Soils (Drainage Data). 
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Figure 3-11: Hydraulic conductivity as a function of volumetric moisture 
content for the Early Palouse Soils (lmbibition Data). 
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Figure 3-12: Hydraulic conductivity as a function of volumetric moisture 
content for the Hanford fm (Drainage Data). 
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Figure 3-13 : Hydraulic conductivity as a function of volumetri c moisture 
content for the Hanford fm (Imbibition Data). 
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Figure 3-15: June, 1991 Water Table Map for the 200 West Area. 
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Table 3-1. Surrmary of van Genuchten Curve Fitting Parameters 
f th M . Li th 1 U . t or e aJor 0 og1c n, s. 

Saturated 
RNici.lal saturated Alpha Hydraulic 

Vol~tric Vohaetric 1/cm n Conductivity 
SIIIIIDle Content Content cm/S 

Ringold Gravel Unit E 
(Drainage) 
2·W7·2 (47.1 a) 0.0000 0.4617 0.1254 1.3260 2.10E·D2 
2·W7·2 (67. 1 •) 0.0880 0.2621 0.1045 1.4913 2.7DE·D3 

Upper Ringold (Drafnage) 
2·W7·9 (29.9 •) 0.0523 0.3513 0.0190 2.6425 1.65E·04 
2·W7·9 (30.2 •> 0.1010 0.3293 0.0115 1.7886 1.65E·4* 
2·W7·9 (31.7 •> 0.0460 0.3710 0.4714 1.4763 2.10E·04 
2·W7·9 (32.0 •> 0.0451 0.3566 0.1991 1.5410 2.1DE·4* 
2·W7·9 (34. 1 a) 0.0054 0.4096 1.1499 1.2873 1.1DE·03 
2·W7·9 (34.7 II) 0.0116 0.4121 0.2886 1.5303 1.10E·3* 
2·W7·9 (40.2 a) 0.0319 0.3182 0.0944 1.8400 3.00E-04 
2·W7·9 (40.8 11) 0.0268 0.3734 0.1292 1.5518 3.00E·4* 
2·W7·9 (43.3 11) 0.0411 0.4183 0.0773 2.3868 1.80E·04 
2·W7·9 (42.7 •) 0.0478 0.4068 0.0658 2.3266 1.80E·4* 
2·W7·2 (28.8 m) 0.0430 0.4169 0.0557 1.9675 3.70E·02 

Upper Ringold 
(ln>ibition) 
2·W7·9 (29.9 •) 0.0532 0.2503 0.0213 2.6425 5.89E·05 
2·W7·9 (30.2 II) 0.1010 0.2847 0.0131 1.7886 9.58E·05 
2·W7·9 (31.7 11) 0.0460 0.2063 0.1555 1 .4763 3.59E·05 
2·W7·9 (32.0 11) 0.0451 0.2443 0.1659 1.5140 6.87E·05 
2·W7·9 (34.1 •) 0.0054 0.2051 0.1607 1 .2873 1.89E ·04 
2·W7·9 (34. 7 11) 0.0116 0.1815 0.1389 1.5303 1.29E·04 
2·W7·9 (40.2 111) 0.0319 0.2249 0.0961 1.8400 1.12E·04 
2·W7·9 (40.8 11) 0.0268 0.2520 0.0975 1.5518 1.02E ·04 
2·W7·9 (43.3 m) 0.0411 0.2348 0.0883 2.3868 3.40E·05 
2·W7·9 (42.7 m) 0.0478 0.2437 0.D752 2.3266 3.96E·05 

Plio·Pleistocene 
(Drainage) 
2·W7·9 (24.4 m) 0.0000 0.5163 0.0622 1.1961 6.30E·05 
2·W7·9 (25.0 m) 0.0000 0.4747 0.0123 1.4571 6.30E·5* 
2·W7·9 (26.8 m) 0.0000 0.3348 0.0243 1.39n 1.30E·04 
2·W15·2 (36.6 m) 0.0779 0.3645 0.0051 1.m1 1.30E ·06 
2·W7·2 (19.8 m) 0.0054 0.6292 0.3603 1 .3444 6.80E · 02 

Plio·Pleistocene 
(Irrbibition) 
2·W7·9 (24.4 11) 0.0000 0.3656 0.0147 1.1961 6.30E·05 
2·W7·9 (25.0 •) 0.0000 0.3847 0.0108 1.457 3.73E·05 
2·W7·9 (26.8 m) 0.0000 0.2319 0.0147 1.39n 5.19E · 05 
2·W15·2 (36.6 m) 0.0779 0.3121 0.0049 1.m1 7.85E·07 

Early Palouse Soils 
(Drainage) 
2·W7·9 (21.0 m) 0.0600 0.4489 0.0043 3.1449 1.40E·04 
2·W7·9 (21.6 m) 0.0452 0.5094 0.0069 2.9810 1.40E·4* 

Early Palouse Soils 
(In>ibition) 
2·W7·9 (21.0 •) 0.0600 0.3751 0.0058 3.1449 8.27E·05 
2·W7·9 (21.6 m) 0.0452 0.4048 0.0140 2.9810 7.39E·05 

Hanford Fonation (Fine· 
grained Sequence) 
(Drainage) 0.0407 o.42n 0.1071 1.4734 7. 70E·04 
2·W15·2 (30.5 m) 

Hanford Formation (Fine· 
grained Sequence) 
Cln>ibition) 0.0407 0.2274 0.1060 1.4734 1.25E·04 
2·W15·2 (30,5 m) 
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lnic:wl Saturated Alpha 
Voh .. tric Voh111tric 1/CII 

S..,le Content Content 

Hanford foraetion (Coarse· 
grained Sequence) 
(Drainage) 0.0000 0.3717 0.2698 
2·W7·9 (3.1 •> 0.0000 0.3414 0.1902 
2·W7·9 (3.4 •) 0.0000 0.5336 0.0181 
2·W7·9 (19.8 •> 0.0620 0.3827 0.0663 
2·W10·13 (12.2 •) 0.0230 0.3424 0.1137 
2·W10·13 (18.3 •) 0.0000 0.3924 0.1570 
2·W7·5 (3.1 11) 0.0400 0.3915 0.0408 
2·W10·13 (13.7 •) 0.1020 0.4955 0.2785 
2·W10·13 (24.4 •) 0.0420 0.4375 0.0736 
2·W15·16 (12.2 •) 0.0190 0.3719 0.1368 
2·W15·16 (33.5 •) 0.0080 0.5083 1.8666 
2·W18· 21 (7.6 •) 0.0730 0.3988 0.0289 
2·W18·21 (12.2 II) 

Hanford fonnet ion (Coarse· 
grained S~e) 
Clncibit ion) 0.0000 0.1960 0.0232 
2·W7·9 (3.1 II) 0.0000 0.1889 0.0259 
2·W7·9 (3.4 II) 0.0000 0.3845 0.0159 
2· W7·9 (19.8 •> 0.0621 0.2530 0.0772 
2·W10·13 (12.2 11) 0.0233 0.1931 o.om 
2·W10·13 (18 .3) 

• 
Saturated hydraulic conductivity fa the second of a paired •~Les. 
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Saturated 
Hydraulic 

n Conductivity 
cm/S 

1. 1893 1.20E·02 
1.2234 1.20E·2* 
1.5550 7.00E-06 
2.4706 1.40E·05 
1.6829 1.10E·05 
1.2507 1.60E·02 
2.0672 1.10E·02 
1.3713 2.70E·02 
1.8185 3.60E·02 
1.2885 1.10E·02 
1.2474 5.50E·02 
2.1349 1.10E·02 

1.1893 2.42E· 03 
1.2234 2.73E·03 
1.5550 3.09E·06 
2.4706 3.88E·06 
1 .6829 2.27E· 06 
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Table 3-2. Transmissivity and Hydraulic Conductivity Values 
f th U f. d A .f or e neon 1ne IQUl er. 

distance from 
Hanford water level to 

well coordinates T IC bottom 
NUllber west north ft2/day ft/day of screen 

W6·2 75302 45571 500 50 12 
W7·1 78601 46551 1400 140 13 
W7·2 77385 46519 740 74 5 
W7·4 77040 45435 2800 95 2 
W7·5 76816 46509 170 a.5 2 

14 

W7·6 76816 46509 40 4 9 
W7·7 76519 46509 45 5 17 
W7·9 78889 46549 26 9 
W7·10 75564 45921 18 1 10 
W8·1 7'9200 46551 ao a 15 

\19·1 79507 44508 50 2.5 11 
W10·13 78297 43137 7000 700 12 
W10·14 78330 43143 3500 350 5 
w10-14• 78330 43143 900 20 
W10·15 75858 437'91 540 33 10 

W10·16 75825 43130 540 33 10 
W10·17 75844 42751 5000 260 19 
W10·18 75610 42439 2500 140 18 
W15·15 78103 40330 10000 1000 22 
W15· 16 77387 40269 12000 1200 20 

W15·17 77387 40221 12000 1200 
W15· 18 77383 39705 14000 • 1400 10 

~ 

W15· 19 77772. 41041 20 1 10 
W15·20 78120 41028 75 10 9 
W15·22 76150 41504 . . 1

1000 50 20 
,i ' W15·23 78119 ' 40680 300 20 6 

W15·24 78096 39851 600 40 8 
W18·21b 78080 37794' 51000 5100 10 
W18·22 78109 37831 420 42 10 
W18·23 78120 38987 23000 2300 21 

W18·24 n1ao 38998 44000 4400 10 
W18·25 76034 37786 400 20 20 
W18·26 78097 394n 200 10 11 
W19·31 75457 38275 2400 120 20 
W19·32 75459 37887 20 1 20 

W21 ·1 71382 35868 29000 9 
"'22-40 73041.7 36242.3 600 20 10 
W22·41 73033.8 36242. 1 140 8 12 
W22·42 7307'9.6 36052.7 190 12 10 
W22·43 73376.5 36339.1 7'90 20 12 

W23·13 76067 36040 1aoo 90 20 
W23·14 76082 35529 27 1.4 19 
W26·8 77049 33441 ao 5 16 
W26·9 76801.1 32048.7 480 30 16 
W26·10 75456 33557 1125 75 15 

W26·11c 75793 33526 .006 15 
"'26-12 161n 32933 90 5 18 

8At ti• of test well was C0111Pleted fn the bottoa of the 1.neonfined aquifer, values not used in •ps. 
~l l ac,nitors the bottca of the 1.neonfined, values not used in a.ps. 

Cw.11 ac,nftors • perched zone, values not used fn - •pa to convert from ft2 to meters2 lllJltiply by 
0.0930 to convert froa ft to •ters 111ltiply by 0.3048. 
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4.0 HYDROCHEMISTRY 

This section describes contaminant plume distributions beneath the 
200 West Area. The plume geometries were developed from a review of published 
contaminant plume studies and compilation of information from the Hanford 
Environmental Information System (HEIS) database. This section does not 
contain a discussion of the source units that contributed to the groundwater 
contamination in this area. That information is contained in the technical 
baseline reports and AAMS source reports for U Plant, Z Plant, S Plant, and 
T Plant (DOE-Rl 1992a-d). 

As part of the 200 AAMS program, limited groundwater sampling is being 
conducted to help refine the list of contaminants of concern and contaminant 
plume geometries. The goal is to supplement existing information to more 
accurately assess contaminant plume distributions. The analytical results are 
added to the database as it is received from the laboratories and used to 
modify the plume geometries. 

4.1 EXISTING CONTAMINANT PLUME INFORMATION 

Groundwater contaminant plume mapping in the 200 West Area has been 
conducted on selected constituents since the 1940s. In support of the current 
200 AAMS program, the most recent information regarding plume distributions in 
the area has been reviewed. Four studies have been identified that contain 
contaminant plume maps and/or information on contaminant detections in the 
200 West Area (Evans et al. 1990, Jaquish and Bryce 1990, Serkowski and Jordan 
1989, and DOE 1991). Published data more recent than June 1990 (except for 
the 200 West Area carbon tetrachloride investigation); have not been available 
primarily due to an interruption of laboratory services during the period from 
June 1990 until May 1991, during which time no sampling for hazardous 
chemistry constituents was conducted. Samples for radioactive constituents 
were collected from select wells and archived for later analysis. Those 
samples are being analyzed in conjunction with normally scheduled samples . 
Therefore, the most recent published information is based on groundwater 
samples collected in 1989 and/or the first half of 1990. The one report that 
contains more recent information is the Expedited Response Action Proposal 
(EE/CA & EA) for 200 West Area Carbon Tetrachloride Plume (DOE-Rl 1991b) This 
study was primarily directed toward understanding the distribution of only one 
constituent (carbon tetrachloride) although other volatile organics were 
sampled and analyzed. 

4.2 CONTAMINANT PLUME MAPPING 

The Hanford Site Groundwater Database was queried for all contaminants 
that have been detected in both 200 West and 200 East groundwater samples 
analyzed since January 1, 1988. The term "contaminants" refers to any 
chemical or constituent that is listed in: 

• 40 CFR 141 and 143, Primary and Secondary Drinking Water 
Regulations 

• FR 54 22062, Proposed Drinking Water MCL 
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• 40 CFR 264, Appendix IV, the RCRA "Long List" 

• WAC 173-200-040, Model Toxics Control Act 

• DOE Order 5400.5. Derived Concentration Guides (DCG) for 
Radionuclides. 

The contaminants that exceeded a standard were then compiled and the 
results are presented in Table 4-1. The information from the most recent 
published studies has been integrated with the contaminant detection deter­
minations to develop plume distribution maps for the constituents identified 
in Table 4-1. Maps were developed from average concentration values of 
constituents from samplings which were reported in the groundwater database 
from the period 1/1/88 to 12/15/91. This approach was chosen to provide a 
gross indication of the extent of contamination of each constituent as well as 
sufficient data for contouring. The average values for each well (by consti­
tuent) used in developing the plume maps are contained in Appendix C. 

The maps can be categorized into four groupings based on areal extent of 
contamination (widespread, intermediate, localized, and indeterminate) . A 
summary of these categorizations (by contaminant) is contained Table 4-2 . 
These plume maps accompany brief discussions of each contaminant found in the 
groundwater beneath the 200 West Area. 

4.2.1 Arsenic 

At least three separate areas of arsenic contamination potentially exist 
in 200 West Area groundwater as illustrated in Figure 4-1. A problem exists 
in the interpretation of the analytical data because the analytical detection 
limit (5 ppb) exceeds the most stringent regulatory limit (Washington Water 
Quality Standard [WWQS] • 0.05 ppb). Illustrated in Figure 4-1 are those 
areas that exceed the detection limit . 

4.2.2 Chromium 

Two areas of chromium contamination appear to exist as shown in Fig­
ure 4-2. All three of the applicable regulatory standards for this constitu­
ent (WWQS, Drinking Water Standard [DWS], and Maximum Concentration Limit 
[MCL]) are equivalent (50 ppb) and exceed the detection limit (10 ppb). The 
area of contamination located in the southeast corner of the 200 West Area is 
defined by only one point. It appears to be a persistent contaminant and 
other detection level exceedences are present in the area and to the east. 

4.2.3 Fluoride 

Two minor areas of fluoride contamination potentially exist which exceed 
the DWS and MCL standard of 4 ppm . The plume map for this constituent is 
presented in Figure 4-3. 
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4.2.4 Carbon Tetrachloride 

The distribution of this constituent is described in detail by DOE-RL 
(1991b} and the contaminant plume map for that study is reproduced in this 
document as Figure 4-4. The data are from groundwater sampling conducted from 
January 1988 until April 1991. The most stringent limit for this constituent 
is 0.3 ppb (WWQS} which 1s well below the 5-ppb detection limit. This 
contaminant has the largest extent of contamination beneath the 200 West Area. 

4.2.5 Chloroform 

The chloroform contaminant plumes illustrated in Figure 4-5 has its 
centers of mass close to those of the carbon tetrachloride plumes. The main 
plume roughly mimics the shape of the distribution of the much larger carbon 
tetrachloride contamination illustrated in Figure 4-4. A potential process 
which may account for a large portion of this distribution may be the biodeg­
radation of the carbon tetrachloride, although the addition of chloroform to 
the groundwater system by other processes may have occurred (e.g., byproduct 
of process water chlorination or direct disposal}. The most stringent applic­
able standard for this contaminant is 7 ppb (WWQS}, much higher than the 
carbon tetrachloride standard. 

4.2.6 Trichloroethylene 

This is the third volatile ·organic contaminant found in highest 
concentration in the central portion of 200 West (Figure 4-6). As with 
chloroform, the two plumes of contamination appear to roughly mimic the carbon 
tetrachloride distribution. In the case of trichloroethylene, the detection 
limit (5 ppb} exceeds the most stringent standard (WWQS • 3 ppb}. Therefore, 
the limits of the plume may be even larger than what is illustrated in the 
figure. 

4.2.7 N;trate 

Figure 4-7 illustrates the nitrate plume distribution. The DWS and MCL 
standard for nitrate is 45 ppm. These areas of contamination can be seen to 
exist beneath the central portion of the 200 West Area and extending well to 
the east. 

4.2.8 Gross Alpha and Gross Beta 

By and large the distribution of the radionuclide contamination beneath 
the 200 West Area is confined to the southern and northeastern portion of the 
area. This distribution is well illustrated in the gross alpha and gross beta 
plume maps (Figures 4-8 and 4-9). This pattern of contamination is distinct 
from that of the volatile organics in that very little radionuclide contami­
nation is present beneath the central portion of the area. The applicable 
standards are 15 pCi/l {WWQS, DWS) for gross alpha, and 50 pCi/L (WWQS, DWS) 
for gross beta. The detection limit for each gross indicator constituent is 
well below the applicable standard. 
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4.2.9 Iodine-129 

The detection limit for iodine-129 is equivalent to the DWS and MCL 
standard of 1 pCi/L. Two distinct plumes beneath the 200 West Area are 
illustrated in Figure 4-10. The plumes coincide with the general radionuclide 

·distribution discussed in Section 4.2.8, but also extend well to the southeast 
of the 200 West Area. 

4.2.10 Plutonium-239/240 

A single well contained plutonium-239/240 contamination that exceeded 
the DWS standard of 1 pCi/L. The area of contamination is illustrated in 
Figure 4-11. 

4.2.11 Technetium-99 

The contaminant plume distribution for technetium-99 (Figure 4-12) is 
very similar to that of the southern plume for iodine-129 (Figure 4-10) 
although somewhat more restricted. The DWS and MCL for this constituent is 
900 pCi/L. The area of contamination extends to the east of the 200 West Area 
boundary. 

4.2.12 Tritium 

Tritium is a contaminant that has been sampled for and analyzed exten­
sively due to its mobility and suitability for use as a contamination indica ­
tor species. The distribution of this constituent beneath the 200 West Area 
is presented in Figure 4-13. The general radionuclide contamination pattern 
beneath the 200 West Area is mimicked by this constituent with the modifica ­
tion of a more extensive eastward spread of contamination. The detection 
limit (0.5 nCi/L) is well below the most stringent regulatory standards (DWS , 
WWQS, MCL • 20 nCi/L) . 

4.2.13 Uranium 

Uranium contamination appears in two areas beneath the 200 West Area as 
illustrated in Figure 4-14. The areas of contamination are of limited extent, 
but contain contamination well in excess of the 40-pCi/L DWS and MCL limit . 

4.2.14 Composite Plume Maps 

Composite plume maps of the areas of radioactive and hazardous contami­
nation for the constituents discussed above are contained in Figures 4-15 and 
4-16. These figures illustrate the areas of contamination that must be 
addressed when considering all contamination that exceed regulatory standards . 

4-4 
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5.0 6EOHYDROLOGIC MODEL FOR THE 200 WEST AREA GROUNDWATER AAMS 

The shape and extent of contaminant plumes within the study area are 
controlled by the source terms and hydraulic properties of the underlying 
lithologic units. The purpose of this study was to provide and interpret 
measured hydrologic parameters for each of the different layers to develop a 
geohydrologic model. This model can be divided into two general sections: 
(1) movement of water through the unsaturated zone, and (2) movement of water 
through the unconfined and confined aquifers. 

5.1 PARTIALLY SATURATED ZONE 

To help understand the movement of water through the unsaturated zone, 
Figures 5-1 through 5-6 show the distribution and thickness of the sediments 
comprising the unsaturated zone in a three dimensional perspective. In each 
successive figure, the overlying formations have been removed from the field 
of view. Important features of the unsaturated zone in the 200 West Area are 
the lack of Hanford fine-grained sequence in the central and northern portions 
of the area (Figure 5-2), the presence of early Palouse and Plio-Pleistocene 
(Figures 5-3 and 5-4) throughout most of the area, and the presence of upper 
Ringold in the northern and central portions of the area (Figure 5-5). All of 
these sediments are fine-grained with a different moisture retention curve and 
a lower saturated hydraulic conductivity than the Hanford coarse-grained 
sequence and the Ringold gravel unit E. Water movement through all these 
sediments will be controlled by the amount of recharge at the surface for a 
steady state condition, and the moisture content, recharge, hysteresis, and 
unsaturated hydraulic conductivity for a transient condition. 

Water movement through partially saturated sediments can be described 
Richard's (1931) extension to Darcy's law, which added the provision that 
conductivity is now a function of saturation [i.e., K • K(8)]: 

where : 

q = K(6) VH 

q = Darcy flux (cm/s) 
K = hydraulic conductivity (cm/s) 
8 • volumetric moisture content 

(7) 

V • vector differential operator, representing the three-dimensional 
operator in space [in this case the spatial gradient of hydraulic 

head (cm)] 
H • hydraulic head (cm). 

5-1 
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For a steady state, one-dimensional, and vertically aligned unsaturated 
soil column, equation (1) becomes: 

where: 

q=K(8) [l+t (8)] 

f • matric potential [suction head (cm)] 
z • vertical cartesian coordinate (cm) 
a• differential. 

Under the unit gradient assumption, only the force of gravity is 
considered and all other forces are consider negligible. Therefore, the 
hydraulic gradient under steady state assumption becomes one, 

(8) 

[1+.£!. (8) J • 1 because 1 > 0
0

fz (8) (9) az . 

and the hydraulic conductivity at a specified moisture content is equal to the 
Darcy flux: 

q • K(8) . (10) 

Once the relationship between unsaturated hydraulic conductivity and 
moisture content for a particular sediment is known (given in Chapter 3), the 
unit gradient assumption can be used to (1) estimate initial conditions for 
multi-dimensional, transient numerical models, and (2) estimate a travel time 
through the vadose zone for a one-dimensional wetting front. The initial 
conditions for a numerical model can be estimated from the moisture character­
istic curves by setting the Darcy flux equal to the recharge across the top 
boundary. This assumes uniform recharge across that boundary . Travel time 
through the vadose zone can be estimated using the following approach. The 
velocity of groundwater water for saturated conditions is: 

where: 

v=l q 
neffective 

"effective • effective pores i ty. 

For unsaturated conditions, "•ff the in equation 
(volumetric moisture content at a specit1c recharge). 
through each soil layer of thickness Lis: 

t = (L • 8} 
q 

5-2 

(11) 

5 is replaced by 0 
The travel time (t) 

(12) 
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The total travel time {T} through the unsaturated zone is: 

N Li. ei. 
T• ~ q (13) 

where: 
N • number of layers 
i • index of the soil layer. 

Travel time to the water table has been calculated for the lithologies 
observed in the 200 West Area. Only the major lithologic unit was considered 
and facies changes within each of these units were ignored. This example is 
given only to illustrate the following: {l} the unit gradient condition for 
calculating travel times through the vadose zone; {2} differences between 
travel times calculated with drainage and imbibition curves; {3} differences 
between different recharge rates; and {4) differences between different 
moisture characteristic curves for the same lithologic unit. 

Examples 1 and 2 in Table 5-1 have a recharge rate equal to 0.5 cm/y, 
while examples 3 and 4 have a recharge rate equal to 5 cm/yr. For these 
examples, increasing the recharge rate by a factor of 10 has resulted in an 
eightfold decrease in travel time. The use of different moisture character­
istic curves for the same lithologic rock type can produce large differences 
(2,311 yr for example 1, and 1,376 yr for example 2} in travel time through 
the vadose zone. The use of both drainage and imbibition curves is to provide 
a bounding calculation, since the unsaturated hydraulic conductivity is also 
dependent on the hysteritic path. Further, the examples given in Table 5-1 
illustrate the need to collect site-specific information on the physical 
properties of the partially saturated zone. 

The unit gradient approach is a only first approximation for travel 
time. It does not take into account multidimensional flow or a source term 
that changes over time. Under transient conditions, the unit gradient 
approach will not work because the unsaturated hydraulic conductivity within 
in a single unit is dependent on the wetting and drying paths within the 
hysteresis cycle, moisture content, and the amount of recharge. Additionally, 
with interbedded coarse and fine-grained sediments, a capillary barrier can 
form at the top of coarse grained sediments. This capillary barrier forms 
when unsaturated hydraulic conductivity of the coarse grained sediments is 
lower than the overlying finer grained sediments. The approximate travel time 
may be calculated for the transient case by applying a numerical model. 
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5.2 SATURATED ZONE CONCEPTUAL MODEL SUMMARY 

Movement of water within the saturated zone occurs within the unconfined 
aquifer. The unconfined aquifer in the area of study is within the Ringold 
Formation stratigraphic unit. The unconfined aquifer consists of gravel unit 
E in all but the northeast section of the study area where the aquifer also 
consists of gravel unit A. Figure 5-7, which shows the surface of saturated 
gravel unit E and the formations beneath, conceptualizes the unconfined aqui­
fer in three dimensions for the area of study. Figure 5-8 shows the extent of 
the lower mud unit and Figure 5-9 shows the surface of gravel unit A. 

The upper boundary of the unconfined aquifer is the water table 
(Figure 5-7). The water table within the area of study has a high of over 
143 m above mean sea level (June 1991) and a low of <137 m above mean sea 
level (June 1991). The water table is mound shaped, with the center of the 
mound approximately located beneath the dry 216-U-10 Pond which was deactiv­
ated in 1984. 

The bottom boundary of the unconfined aquifer is the lower mud unit of 
the Ringold Formation in all but the northeast portion of the study area . 
Figure 5-8 shows the extent of the lower mud unit within the study area. The 
Elephant mountain basalt is the base of the unconfined aquifer (Figure 5-10) 
where the lower mud unit is not present. 

Hydraulic properties of the upper unconfined aquifer within the study 
area can be loosely classified into three zones; northern, central, and 
southern. The northern zone has high hydraulic conductivity values 
(>100 ft/d) trending north-south. The central zone has high hydraulic 
conductivity values (>l,000 ft/d) trending southwest-northeast. Low hydraulic 
conductivity values (<10 ft/d) separate the northern from the central zone . 
The southern zone has low hydraulic conductivity values (<10 ft/d) trending 
southwest-northeast. 

Contaminant movement within the upper unconfined aquifer is illustrated 
with streamlines in Figure 5-11. This figure shows a map of hydraulic conduc­
tivity of the upper unconfined aquifer, water table elevations, and stream­
lines with time markers emanating from selected points. The rate of fluid 
movement will differ between the hydraulic conductivity zones. The time 
markers shown on Figure 5-11 illustrate the rate differences between zones. 
For a contaminant to travel 610 m under present conditions, it will take 3 yr 
in the northern zone, <l yr in the central zone, and 10 to 20 yr in the 
southern zone. 
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Figure 5-11 . Water Table Elevations and Streamlines with Time Markers 
Overlain on the Hydraulic Conductivities for the 200 West Area . 
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Table 5-1. Travel Time Calculations for Several Samples from 
the Partially Saturated Zone. 

Drainage Curvn lllt>ibition Curves 

Unit Saple No. Thlelcnea1 Curve Moisture Calculated Curve Moisture Calculated 
(CII) Content Travel Content Travel 

Ti• Time 

Ex~le 1 
Hanford (Coarae) W7·9 3.1• 2804.16 D 0.175 981.5 I 0.118 661.8 
Hanford (Fine>- W15·2 30.5• 1615.44 D 0.149 481.4 I 0.109 352.2 
Early Palouse W7-9 21.6• 304.8 D 0.095 57.9 I 0.093 56.7 
Plio·Pleistoeene W15·2 36.6111 304.8 D 0.24 ;46.3 I 0.213 129.8 
Upper Ringold W7·9 34. 1• 457.2 D 0.177 161.8 I 0.107 97.8 
Ringold Unit E W7·2 47.1• 1341.12 D 0.18 ~.7 D* 0.18 482.7 
Total Travel Ti• In Years 2311.6 1781.0 
Natural R-h•rae (flux In Clll/vr) • 0 .5 
Ex~le 2 
Hanford (Coarse) W10·13 13.7• 2804.16 D* 0.06 336.5 D* 0.06 336 .5 
Hanford (Fine)- W15·2 30.5• 1615.44 D 0.149 481.4 I 0.109 352 .2 
Early Palouse W7-9 21.6• 304.8 D 0.09 54.9 I 0.087 53 
Plio·Pleistoeene W7-9 26.8111 304.8 D 0.14 85.3 I 0.11 67 . 1 
Upper Ringold W7-9 40.2111 457.2 D 0.085 77.7 I 0.075 68.6 
Ringold Gravel E W7-2 67.111 1341.12 D* 0.127 ~0.6 D* 0.127 340.6 
Total Travel Time in Years 1376.4 1218.0 ... ~ ..... , - fflu>r ;" _,v,.\ a O ,; 

Ex~le 3 
Hanford (Coarse) W7-9 3.1• 2804.16 D 0.208 116.7 I 0.12 67.3 
Hanford (Fine)** W15·2 30.511 1615.44 D 0.193 62.4 I 0.136 43 .9 
Early Palouse W7-9 21.0111 304.8 D 0.127 7.7 I 0.123 7.5 
Plio·Pleistoeene W15·2 36.6111 304.8 D 0.315 19.2 I 0.285 17.4 
Upper Ringold W7-9 34.1• 457.2 D 0.222 20.3 I 0.132 12 . 1 
Ringold Unit E W7-2 47. 111 1341.12 D 0.133 ~9.3 D* 0.133 59 .3 
Total Travel Ti• in Years 285.6 207.5 
N11tur-11l 1..-ha,-na lflLJ>r ;" ,,,,./vr-\ at; .0 

Ex~le 4 
I 

Hanford (Coarse) W10·13 13.7• 2804.16 D* 0.074 41.5 D* 0. 074 41.5 
Hanford (Fine>- W15·2 30.5m 1615.44 D 0.193 62.4 I 0.136 43 .9 
Early Palouse W7-9 ,21.6111 304.8 D 0.13 7.9 I 0.123 7.5 
Plio·Pleistoeene W7-9 26.8m 304.8 D 0.19 11.6 I 0.148 9 
Upper Ringold W7-9. 40.2111 457.2 D 0.115 10.5 I 0. 1 9 .1 
Ringold Gravel E W7-2 67.1• 1341.12 D* 0.143 ~-3 D* 0.143 38.3 
Total Travel Ti• in Years 1n.2 149.3 
Natural Reeharae (flux in Clll/vr) • 5.0 

S~le nuiar follows the following forat Well Identification NUl!ber followed by the depth Cm) of sarrple 
Curve Type D • Drainage, I• l• blbition 
*No iK>ibition curves •a1ured for this SMple 
-Only one 1aple wa1 •a1ured for this t.nit 
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APPENDIX A 

SUMMARY OF MOISTURE RETENTION DATA FOR 
THE WELLS IN 200 WEST AREA 
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w 

40 50 75 501 1020 3060 
0.312 0.281 0.263 0.253 0 .233 0.118 0.103 0.054 

ature Content • 0.4617 M 

40 50 75 501 1020 3060 
0.124 0.122 0.08 

pha - 0.10451cm I 

ata 
103 154 203 500 650 1000 2000 3000 

0.147 0.112 0.072 0.057 0.053 0.044 0.054 0.053 
M • 2.642 K(sat) • 1.65 -04 an/a 

ata 
73 100 150 200 300 500 1000 2000 

0.118 0.089 0.078 0.062 0.053 0.044 0.054 0.053 
olatunt Content • 0.250 -o.0211an I 

203 300 650 1000 2000 5000 
0.156 0.141 0.115 0.104 
-1 .789 K(sat) • 1.65 -04 ants 

ata 
100 150 200 500 700 1000 2000 

0.234 0.212 0.194 0.182 0.148 0.141 0.115 0.104 
slln Content • 0.285 "' • 1.789 l K(sat) r n_~ _:..-05 ants 

154 203 300 500 650 1000 2000 
0.068 0.058 0.056 0.05 0.075 0.069 

• 1.476 K(sat) • 2.10 -04 an/a 

150 200 300 500 700 1000 2000 3000 
0.069 0.06 0.054 0.052 0.05 0.075 0.069 

• 0.155/an I N • 1.4761 (sat) • 3.59E-05 ants 
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164 203 300 500 650 1000 2000 
0.1 0.09 0.078 0.065 0.061 0.054 0.07 0.069 

sture Content - 0.3571 Alpha• 0.199/an IN• 1.514 K(sat) • 2.10E-04 ants 

150 200 300 500 700 1000 2000 3000 
0.084 0.075 0.065 0.059 0.057 0.054 0.07 0.069 

Al -0.166/an N-1 .514 K(sat) • 6.87E-05 ants 

164 203 500 650 1000 2000 
0.085 0.079 0.078 

Al • 1.150/an N • 1.287 

100 150 200 300 500 700 1000 2000 
o.097 o.091 o.oea 0 .018 o.on 0.015 0.013 o.032 o.034 

onlent • 0.205 Al • 0.161/an N • 1.287 K(sat) • 1.89E-04 ants 

164 203 500 650 1000 2000 
0.068 0.043 0.024 0.032 0.032 0.029 0.029 

Alpha • 0.289/an N • 1.530 K(sat) • 1.10E-03 ants 

ata 
73 100 150 200 300 500 700 1000 2000 

0.06 0.048 0.044 0.038 0.031 0.028 0.032 0.029 0.029 
attn Content• 0.1811 Al -0.139/an I • 1.530 K(sat) • 1.29E-03 ants 

164 203 300 500 650 1000 2100 
0.065 0.058 0.064 0.04 0.038 0.033 0.04 0.033 

• 1.840 K(sat) • 3.00E-04 ants 

12 21 100 150 200 300 500 700 1000 2100 3000 
0.16 0.128 0.105 0.008 0.072 0.062 0.052 0.047 0.04 0.036 0.036 0.033 0.04 0.033 

esdual Moisture Content - 0.0321 Saturated Moisture Content - 0.2251 Alpha - 0.096/an IN • 1.840 K(sat) • 1.12E-04 ants 
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154 203 300 500 650 1000 2100 
o.on 0.054 o.048 o.045 o.04 

• 1.552 K(sat) • 3.00 -04 an/a 

ata 
73 100 150 200 300 500 700 1000 2100 

0.101 0.087 0.074 0.087 0.058 0.052 0.051 0.048 0.045 0.04 
1tt.n Content • 0.252 Al • 0.097/an N • 1.552 K(sat) • 1.02E-04 an/a 

150 200 300 500 700 1000 
0.038 0.031 0.031 0.028 

-2.387 

154 203 500 650 1000 
0.039 

-2.327 

ata 
100 150 200 500 700 1000 2100 

0.072 0.055 0.05 0.038 0.029 0.043 0.031 
111\M'a Content• 0.2« Al (sat) • 3.96E-04 an/a 

30 40 50 5 1020 3060 
0.367 0.184 

-02an/a 

0-082 
30 51 150 195 300 400 540 700 840 990 

0.516 0.469 0.447 0.431 0.397 0.389 0.363 0.322 0.307 0.284 0.273 0.26 0.25 0.239 0.229 
Resdual Moisture Content = 0.000 I Saturated Molsua Content = 0.5161 Alpha • 0.062/an IN a 1.196 K(sat) • 6.30E-05 ants 
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atooene 
a otentlal (-an) 

Volumetrlc Water Content 
van Genuchten Parameters 

ata 
100 160 200 300 400 540 700 850 990 

0.24 0.236 0.229 0.317 0.302 0.287 0.275 0.261 0.252 0.246 
K(sat) • 2.66E-05 ants 

700 840 990 
0.171 0.18 0.166 
K(sat) • 8.30E-05 an/a 

160 200 300 540 00 850 990 
0.267 0.233 0.172 0.163 0.158 0.166 

• 1.457 K(sat) • 3. 72E-05 ants 

150 195 300 400 540 700 840 990 
0.208 0.188 0.162 0.129 0.113 0.102 0.089 0.086 

Alpha • 0.024/an N • 1.397 K(sat) • 1.30E-04 ants 

160 200 300 400 540 700 850 990 
0.174 0.163 0.14 0.12 0.107 0.099 0 .092 0.088 0.086 

ontent • 0.232 I Alpha• 0.016/an • 1.397 K(sat) • 6.19E-05 ants 

48 74 103 164 203 300 600 650 1000 9900 
0.385 0.337 0.299 0.272 0.247 0.214 0.203 0.145 0.091 

olstln Content • 0.365 Alpha • 0.005/an • 1. 7721 K(sat) • 1.3E-06 an/a 

ata 
73 100 150 200 300 600 700 1000 9900 

0.225 0.199 0.193 0.145 0.09 
-1.772 K(sat) • 7.85E-O ants 

30 60 75 501 1020 3060 
0.478 0.415 0.266 0.241 0.16 0.139 0.097 

Resdual Moisture Content • 0.054 I Saturated Moisture Content - 0.6292 I Alpha .. 0.36/an I N .. 1.34« I K(sat) - 6.80 -02 an/1 

:c 
:c 
n 

I 
(/) 

0 
I 

l'T1 
:z 

I 

~ ...... 
I 

0 ..... 
-"" 
~ 

:::0 
It> 
< 

0 



)> 

......, 

100 150 195 

160 200 300 540 
0.088 0.061 

-2.981 

154 203 500 

,Sa 

840 990 
0.088 

700 850 990 
0.096 0.089 0.088 
K(aat • 8.27E-05 an/a 

990 
0.054 

700 850 990 
0.058 0.054 0.054 
K(aat • 7.39E-05 an/a 

1000 
0.072 
K(aat). 7.70 -04 an/a 

1000 
0.072 
K(aat • 1.25 -04 an/a 

840 990 
0.104 

0 10 20 30 51 160 200 300 400 540 700 850 990 
0.198 0.189 0.184 0.179 0.,11 0.162 0.149 0.141 0.134 0.124 0.119 0.112 0.107 0.104 
esdual Moisture Content - 0.000 I Saturated Moisture Content .. 0.1971 Alpha -0.026/an N - 1.189 K(aat) • 2.45 -03 ants 
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150 195 300 '400 540 700 840 900 
0.172 0.181 0.142 0.129 0.118 0.105 0.093 0.091 

olatura Content• 0.3-41 • 0.190/an N • 1.223 K(sat) • 1.20E-02 an/a 

ala 
61 72 100 160 200 300 '400 540 700 850 900 

0.18 0.165 0.1-48 0 .137 0.13 0.119 0.109 0.104 0.097 0.093 0.091 
Saturated Moisture Content • 0 .189 Alpha• 0.026/an N • 1.223 K(aat) • 2.73E-03 <mis 

150 195 '400 540 700 840 900 
0.142 0.12-4 0.108 0.103 

Al -1 .555 K(aat) • 7.00E-08 <mis ~ 
:x: 
n 

I 
V, 

160 200 '400 540 700 850 900 
c::, 

I 

0.118 0.11 0.104 0.103 
f'T'1 
:z 

I 

:J> 
_,. 
...... . I 

00 0 ,_. 
15-4 203 300 600 650 1000 ~ 

~ 

0.068 0.057 0.056 0.051 
• 2.-4708 K(sat) • 1.-40 -05an :::0 

ct) 

< 

0 
200 300 600 700 1000 

0.062 0.05-4 0.057 0.051 
• 0.07-47/an N • 2.-4708 K(sat) • 3 .83 -08an 

16-4 203 300 600 650 1000 -4900 
0.063 0.055 0.048 0.038 0.035 0.031 0.038 0.037 
nt • 0.3-42 Alpha • 0.11-4/an I N • 1.683 K(aat) • 1.10 -05 <mis 

150 200 300 600 700 1000 
0.151 0.128 0.112 0.095 0.08 0.061 0.05 0 .048 0.043 0.032 0.032 0.031 

lsttxe Content • 0 .023 I Saturated Moisture Content 2 0.193 I Alpha • 0.078/an I N .. 1.683 I K(aat) • 2.27 -5 ants 
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Hanford m (roarse) 
Matric Potential (-cm) 
Volumelrlc Water Content 

Han ord matlon (coarse) 
Mallie Potential (-cm) 
Volumelric Water Coolant 
van Genuchten arameter1 

Hanford formation (roarse) 
Matric Potential (-cm) 
Volumetric Water Content 
van Genuchten Parameter, 

ata 
30 40 50 75 501 1020 3060 

0.274 0.254 0.244 0.236 0.221 0.118 0.114 0.087 

5 10 15 40 50 75 601 1020 3060 
0.378 0.374 0.347 0.302 0.258 0.218 0.19 0.142 0.052 0.049 0.04 
esdua Moisture Contenl • 0.040 I Saturated Moisture Content • 0.3921 Alpha .. 0.041/cm N • 2.167 K(sat • 1.10 -02 an/s 

Well 299-W10-13, 24.4 m Depth Drainage Data 
6 10 15 20 30 40 50 75 501 1020 3060 

0.404 0.363 0.328 0.301 0.272 0.258 0.249 0.233 0.165 0.169 0.127 
Resdual Moisture Content• 0.1021 Saturated Moisture Content - 0.4961 Alpha • 0.279/cm IN• 1.3711 K(sat) • 2.70E-02 an/s 

40 50 601 1020 3060 
0 .084 

Hanford Im (roar1e) Well 299-W18-21, 7.6 m Depth Drainage Data 
Matric Potential (-cm) 5 10 15 20 30 40 50 75 501 1020 3060 
Volumetric Water Content 0.293 0.251 0.224 0.208 0.188 0.183 0.174 0.17 0.086 0.08 0.076 
van Genuchten Parametera Resdual Moisture Content • 0.0081 Saturated Moisture Content• 0.5083 Alpha• 1.866/an IN • 1.2471 K(sat) • 5.50E-02 an/s 

Well 299-W18-21, 12.2 m 
5 10 15 30 40 60 75 501 1020 3060 

0.405 0.382 0.374 0.31 0.273 0.288 0.169 0.092 0.09 0.067 
aturated Molsue Content • 0.399 I Alpha • 0.029/an I 

Hanford fm (roarse) wen 299-W18-21, 25 h uepfl !... ,_ .. -..- Data 
Matric Potential (-cm) 5 10 15 20 30 40 60 75 601 1020 3060 
Volumetric Water Content 0.293 0.251 0.224 0.208 0.188 0.183 0.174 0.17 0.088 0.08 0.076 

van Genuchten Parameter• Resdual Moisture Content • 0.051 I Saturated Moisture Content • 0.293 I Alpha .. 0.093/an I N • 1.4381 K(sat) • 5.50E-02 an/s 

Hanford Im (roarse) Well 299-W18-21 , 40 h Depfl Drainage Data 
Matric Potential (-cm) 5 10 15 20 30 40 50 75 501 1020 3060 
Volumetric Water Content 0.405 0.382 0.374 0.347 0.31 0.273 0.288 0.169 0.092 0.09 0.067 
van Genuchten Parameters Resdual Moisture Content = 0.040 I Saturated Moisture Content = 0.405 I Alpha = 0.035/an I N = 1. 701 I K(sat) = 1.10E-02 an/s 
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Ringold Gravel Unit E ~ 
f 

105 Well 299-W7-2, 47.1 m Depth 
10·1 

Van Genuchten Curve Fitting 
10·2 K.., • 2.10E-02 cm/a 

Parameters using Mualem 
e.., • o.4617 

104 8, -0.000 --le 10-3 a -0.12541/cm 8 n -1.3260 - .... -Cl) 
10·• -~ 

~ s: - :x: "> n E 
"fl 10-5 I 0 

-- Drainage Curve V, I ::, c:, -ca -0 I 
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10-11 -- Drainage Curve 
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Ringold Gravel Unit E 
Well 299-W7-2, 67.1 m Depth 

D 

Van Genuchten Curve Fitting 
Parameters using Mualem 

8"" -0.2621 
8, -0.088 
a -0.10451/cm 
n • 1.4913 

-- Drainage Curve 

10"1 ............... ......, .............. ......, ....................................................... ........... 
0.00 0.10 0.20 0.30 0.40 0.50 

Volumetric Moisture Content 

10-1 

10-2 
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Upper Ringold Fm • 

105 Well 299-W7-9, 29.9 m Depth, Sample 0-098 
10-1 

Van Genuchten Curve Fitting 
10"2 

K ... • 1.65E-04 cm/a 
Parameters using Mualem K,. • 5.89E-05 cm/s 

e ... -0.3513 

104 e •• -0.2503 -~ 10-3 e,.,. •• 0.052 E 
ad -0.01901/cm u -a. -0.02131/cm -CD 

10-• n0 • •2.6424 -~ 
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Upper Ringold Fm 
Well 299-W7-9, 30.2 m Depth, Sample 0-099 
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........................ __ ................................................... -.-.................... ..,. 
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Van Genuchten Curve Fitting 
Parameters using Mualem 

814 -0.3293 
e.. .0.2947 
0,0 • -0.101 
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a,. • 0.0131 1/cm 
no. -1 .7886 

'. -- Drainage Curve 
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i Upper Ringold Fm 

105 Well 299-W7-9, 31.7 m Depth, Sample 0-101 
10-1 

Van Genuchten Curve Fitting 
10-2 

K.., • 2.1 0E-04 cm/a 
Parameters using Mualem K .. • 3.59E-05 cm/s 
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ad -0.47141/cm 0 -a,. •0.15551/cm -• <%) 
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Upper Ringold Fm 
Well 299-W7-9, 32.0 m Depth, Sample 0-102 
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Van Genuchten Curve Fitting 

' ' ' ' ' ' ' 

Parameters using Mualem 
a.., -o.3566 
a.. -0.2443 
8,dlw • 0.045 
«.. • 0.1991 1/cm 
«. -0.1659 1/cm 
n0 • -1.5140 

-- Drainage Curve 
- - - - - lmblbition Curve 
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Upper Ringold Fm 
Well 299-W7-9, 34.1 m Depth, Sample 0-104 
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Van Genuchten Curve Fitting 
Parameters using Mualem 

8e,1 •0.4096 
e.. -0.2051 
e,.. •• - 0.005 
a., • 1.14991/cm 
a. -0.16071/cm 
n0 • • 1.2873 

-- Drainage Curve 
- - - - - lmbibition Curve 
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Upper Ringold Fm 
Well 299-W7-9, 34.7 m Depth, Sample 0-105 
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Van Genuchten Curve Fitting 
Parameters using Mualem 

a.., .o.4121 
a,. .o.1815 
0n1 ... 0.012 
a., • 0.2886 1/cm 
a. • 0.1389 1/cm 
n0 • • 1.5303 

-- Drainage Curve 
- - - - - lmbibition Curve 
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Upper Ringold Fm 
Well 299-W7-9, 40.2 m Depth, Sample 0-107 
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Van Genuchten Cul'V8 Fitting 
Parameters using Mualem 

e111 • o.3182 
e.. .0.2249 
e~ ••• 0.032 
a~ • 0.0944 1/cm 
a. -0.09611/cm 
n0 • -1.8400 

-- Drainage Curve 
- - - - - lmbibition Curve 

10"1 ...... _.. __ ...... _.. ____ ...._._ ....................... __. __ ... 
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Volumetric Moisture Content 
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K.. • 1.12E-04 cm/s 
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i Upper Ringold Fm 

105 Well 299-W7-9, 40.8 m Depth, Sample 0-108 
10·1 

Van Genuchten Curve Fitting 
10-2 

K.,. - 3.00E-04 cm/a 
Parameters using Mualem K,. • 1.02E-04 cm/a 

o,.. -0.3734 

104 o .. -0.2520 -.!Q 10-3 o,.. •• -0.027 5 « .. -0.12921/cm -«. -0.09751/cm -CD 
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Upper Ringold Fm • 
105 Well 299-W7-9, 43.8 m Depth, Sample 0-113 

Van Genuchten Curve Fitting 
Parameters using Mualem 

e.., -0.4183 

104 a .. -0.2348 
0,0 • -0.041 
a, -0.07731/cm 
a., •0.08831/cm 
n0 • •2.3868 
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Upper Ringold Fm 
Well 299-W7-9, 42.7 m Depth, Sample 0-114 
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Van Genuchten Curve Fitting 

' ' ' ' ' 

Parameters using Mualem 
0111 -o.4068 
e.. -0.2431 
e,,. .. -o.049 
a, • 0.0658 1/cm 
a.,. • 0.0752 1/cm 

""· -2.3266 

-- Drainage Curve 
- - - - - lmblbltion Curve 
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ft Upper Ringold Ii 
f 

105 Well 299-W7-2, 28.8 m Depth 
10-1 

Van Genuchten Curve Fitting 
10-2 K"' • 3.70E-02 cm/s 

Parameters using Mualem 
e .... 0_4169 

104 8, -0.043 -~ 10-3 a -0.05571/cm 5 n -1.9675 --• CD 
10·4 -~ 

~ ~ 

103 ::c - ·s: n E 
~ 

I y V> -- Drainage Curve :, 0 - I al "2 f'T1 
:z ~ 0 

I C 
0 --4 )> Jg 
. 2 ..... 

N 0 
I 

(XI Q. "3 C) 

f! .,_. 0 
~ ·s -0 ~ 

lU ~ 
~ I :::0 

ct> 

i < 
101 . 

iii 
C) ... 

i 
C 

:::> 

10·11 -- Drainage Curve 

I 10"1 10-12 
0.00 0.10 0.20 0.30 0.40 0.50 0.00 0.10 0.20 0.30 0.40 0.50 

Volumetric Moisture Content Volumetric Moisture Content j, 
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Pllo-Plelstocene (callche) t 
105 Well 299-W7-9, 24.4 m Depth, Sample 0-082 

10·1 

Van Genuchten Curve Fitting K"' • 6.30E-05 cm/s 
Parameters using Mualem K .. - 2.66E-05 cm/s 

e ... -0.5163 

104 e .. -0.3656 --!!? 8,0 • •0.000 E 
a, •0.06221/cm u -a,. -0.01471/cm -Cl) 

n0 • • 1.1961 -~ 
b :c - ·:; 0 :c E I n 
"fl I I y I 

V> - - Drainage Curve I - ::J 
I C1 ai - - - - - lmblbitlon Curve "2 I I 

I f'T'1 .:, 
0 I :z I C 
0 I I S? I ~ 

)> 

.2 , ..... . 0 I 
I 3 I ~ Q.. , 

0 ID e I .... u , 
E , 

.i. ' 'tJ I 
~ a, 6, >. , , 

~ I , 
:;:c ~ , 
C'D i 

, 
I , 

< ' I . ai 
, ,, 

I ,._ , 
0 i 

, 
I 

I 
I en I 

C , 
I ::::> I 

I 
I 

I 
I 

I 
I 

I 
I -- Drainage Curve 10·11 ' I 

- - - - - lmblbltion Curve I 
I 

I 
I 

I 
I 

10·1 10·12 I 

0.00 0.10 0.20 0.30 0.40 0.50 0.00 0.10 0.20 0.30 0.40 0.50 
t Volumetric Moisture Content Volumetric Moisture Content 
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WHC-SD-EN-TI-014, Rev. 0 

0.4 .------------------------------. 

I Samp11_• 0,0821 

-i 0.3 -.. 
! 
c 
Q) 

c O 0.2 
CJ 
Q) 
'-= -en 
~ 0.1 

C, 
C: ·-en en co 

Q. -C: 
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'-
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Q. 

0 L...-__ _,__ __ ~---L..---........ ----'----_,__ __ ...:.,. __ ----J 

1 3 10 30 100 300 1,000 3,000 10,000 

Tension cm H20 
100 r----.::--------------------------, 1 

80 

60 

40 

20 

SIZI Fr1ct10n 

f-:-: ---:-:---:------:-:-:·-:-::-] 

Cumul1t1v1 Pualn; 

Gravel 11.5% 

4 2 1 

ETAL NO. 0-082 
WELL NO. 299-W7-9; 80.25 ft. 

Sand 74.2% Fln11 14.2% 

0.5 0.25 0.125 0.063 0.037 

Size (mm) 

A.30 

0 
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0.8 

0.7 
e: 

0.6 .2 -(,,) co 0.5 '-
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0 .4 .t:! 
(/"J 
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Pllo-Plelstocene (callche) • 
105 Well 299-W7-9, 25.0 m Depth, Sample 0-083 

10·1 

Van Genuchten Curve Filling K.,. • 6.30E-05 cm/a 
Parameters using Mualem K,. • 3. 72E-05 cm/s 

e.,. -0.4747 

104 e .. -0.3847 -~ e..,,. -0.000 6 (Xd -0.01231/cm -«. .0.01081/cm -CJ) 
n0 • • 1.4571 -:x:: 

~ 0 2:: - "> ' :::c E ' n n , y , 
I -- Drainage Curve , 

V> - :, , , c:, ti - - - - - lmbibition Curve "2 , , I , , ,.., .= 0 , , :z C 0 )> s , , I 

.Y , , --l w 0 , ....... ...... a.. "3 , , I 

l! , , · O 0 , .... :s "'D , , 
""" >-. , cu 

J: , , ~ , 
:,0 , 

' j , 
CD , 
< ' , 

• cu , , ... , 
0 a , 

I 

m I 
I 

I 
C I 

:J I 
I 

I 
I 

I 
I 

I 
I 

I 

-- Drainage Curve I 
I 

- - - - - lmblbition Curve I 
I 
I 
I 

I 

I 10"1 10·12 ' 
0.00 0.10 0.20 0.30 0.40 0.50 0.00 0.10 0.20 0.30 0.40 0.50 

Volumetric Moisture Content Volumetric Moisture Content I, 
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0.4 

I Sampl •_# 0-083 1 

-i 0.3 ....... 
i --C: 
Q) -C 0.2 0 

(.) 
Q) .. 
= -u, ·-0 
:i 

0.1 

o-------------------------------
1 3 10 30 100 300 1,000 3,000 10,000 

Tension cm H20 
100 ,----..,-----------------------, 1 

C') 
C ·-

80 

~ 60 
co 
C. -C 
Q,) 
c.> 40 .. 
Q) 

C. 

20 

Sin Fraction 

f.·· · .. ····· ···:.·::.·:: j 

Cumulatfva P11alng 

Gravel 11.5% 

4 2 1 

ETAL NO. 0-083 
WELL NO. 299-W7-9; 81.75 ft. 

Sand 74.2% FlnH 14.2% 

0.5 0.25 0.125 0.063 0.037 0 

Size (mm) 

A.32 
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C: 
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i Pllo-Plelstocene ( callche) 

105 Well 299-W7-9, 26.8 m Depth, Sample 0-085 
10·1 

Van Genuchten Curve Fitting 
10-2 

K. • 1.30E-04 cm/a 
Parameters using Mualem K .. • 5.19E-05 cm/a 

e. -0.3348 

104 e .. -0.2319 -~ 10-3 e,.,,. -0.000 6 ad -0.02431/cm -a.. .0.01471/cm -CJ) 
10-4 n0 • • 1.3972 -~ 

~ 9 :c 
' :I: - ·s; ' n E n I 

' y I 
V) ~ -- Drainage Curve I 

:J I C, - o, I 

al - - - - - lmbibltion Curve -g I I o, I rr1 
~ 0 I :z 0 I C 0 , I )> s ._, 

I -I . 
102 ' .2 I ..... w 0 '- I 

I I w Q.. 'c, "3 I 0 
l! 

I -0 'o I 
I .,&:>, l:i ' "O I 

"' ~ >." I 
I 

:i I J: I ,0 • I 
ct> ' i I 

< I I 

101 I . cl • tu I 
I 

'- I 0 

i I 
I 

I 
Cl) I 

C I 
I ::> I 

10° 10-10 

1 a-11 -- Drainage Curve 
- - - - - lmbibltion Curve 

~ 10-1 10-12 

I 0.00 0.10 0.20 0.30 0.40 0.50 0.00 0.10 0.20 0.30 0.40 0.50 
Volumetric Moisture Content Volumetric Moisture Content !I, 
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0.4 

I Sampl•~ 0.015 I 

-3 0.3 -.. 
'i --C: 
G,) -C: 0.2 0 

(.) 
G,) 
'-= - -- .... -en ·-0 0.1 
:E 

0 
1 3 10 30 100 300 1,000 . 3,000 

Tension cm H20 

100 ,---======---------==-=--=--=-=--=----=----=---=--~ ETAL NO. 0-085 
80 

·c:;; 
cn 60 
C0 
C. -C: 
G.) 40 
(.) 

WELL NO. 299-W7-9; 88.25 ft. 
Size Fractlcn 
f··· ·· ·. . . .. ! 

Cl.lmulatlv• P11&Jng 

~ Qrsvel 4.3% S1nd 11.1% Flnea 14.0% 

C. 
20 

4 2 1 o.s 0.25 0.125 0.063 0.037 0 

Size (mm) 

A.34 

10,000 
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0.8 

0.7 C: 
0 

0.6 ·--(.) 

0.5 C0 
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LL. 
0.4 G,) 

N ·-0.3 rJ) 
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Pllo-Plelstocene • Well 299-W15-2, 36.6 m Depth, Sample 0-171 
10-1 

Van Genuchten Curve Fitting K.,. • 1.30E-06 cm/a 
Parameters using Mualem K .. • 7.85E-07 cm/s 

e.., -0.3645 
e •• -0.3121 -~ 10-3 8,0 • • 0.078 E 
(Xd .0.00511/cm u -«. -0.00491/cm -CD ' n0 • • 1.7721 -' ~ ' ' ~ ::c \ - \ :I: 

E •, ·s: n 
\ ·a I u \ 

\ Vl I \ 
\ -- Drainage Curve ::, 0 - \ 

\ - - - - - lmbibition Curve . "O I ai ~ C l'T'I .:; \ 0 :z: 
)> C o', • 

0 I 

1!! 0 ', 0 --f . 
\ .2 ' ..... w 0 o\ , 

I , U'I 0.. 
~ "3 • 0 • t! • ..... u 4 • • ~ ·s I "O , 

~ 

tU • >, . , 
~ l: • :::0 • • tt> i • < • , cu , , 

0 ~ ' ::, , 
cu , 

' ' Cl) 
' C , 

::> , 
' 10-10 ' , 

I 
I 

I 
I 

10-11 -- Drainage Curve 
- - - - - lmbibltion Curve 

~ 10·1 10-12 

i 0.00 0.10 0.20 0.30 0.40 0.50 0.00 0.10 0.20 0.30 0.40 0.50 
Volumetric Moisture Content Volumetric Moisture Content j, 

~ n 
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WHC-SD-EN-TI-014, Rev. 0 
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10 30 100 300 1,000 3,000 

Tension cm H20 

ETAL NO. 0-171 
WELL NO. 2ss~w15-2; 120 ft. 

S1za Fractf en 
1 ... .... · .. ·.: .. ·.· i 

CUmul1t1v1 P11aJng 

Gravel 0.9% 
Sand 76.6% 
Fln11 22.4% 

1 0.063 0.037 0 
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0.7 C: 
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Pllo-Plelstocene J • 105 Well 299-W7-2, 19.8 m Depth 
10-1 

Van Genuchten Curve Fitting 
10-2 

K.., • 6.80E-02 cm/a 
Parameters using Mualem 

e.., .o.6292 

104 8, -0.054 -~ 10-3 (l -0.36031/cm 6 n -1 .3444 --a> 
10 ... -~ 

b ~ - ·s: :t: E 
tl r, 0 

I • -- Drainage Curve ::, V, - c:, "O ci C I .: 0 l'T'1 C 0 :z :t> j!3 I . 
. Y ...... w 0 ...... 

" a.. "5 I 
0 l! 0 ..... E "'O ~ ns >. -~ I 

:,0 i m 
101 < ca . ... 

::, 0 

m 
C 
:::, 

-- Drainage Curve 

~ 10-1 10-12 

i 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.00 0.10 0.20 0.30 0.40 0.50 0.60 
Volumetric Moisture Content Volumetric Moisture Content • a 
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Early Palouse Soils, 
Well 299-W7-9, 21.0 m Depth, Sample 0-079 105 ..... ._-,.......,........,,....."l"""t'""T""' ............ __ .,..... ____ .....,........,,...,.. 

Van Genuchten Curve Fitting 
Parameters using Mualem 

e... -0.4489 
e.. -0.3751 
a ..... -o.oso 
a, • 0.0043 1/cm 
a.,. - 0.0058 1/cm 
n0 • -3.1450 

-- Drainage Curve 
- - - - - lmblbitlon Curve 

10-1 ...... ..i...1 ....... ......,,_,_.&..1,_,_i....,,...i...1 ....... ......,,_,_ ...... _,_i.&...i...l ....... .U 

0.00 0.10 0.20 0.30 0.40 0.50 
Volumetric Moisture Content 

-.se 
E 
0 --a> -~ 

·~ 

·s: 
13 
::, 
-0 
C 
0 
0 

10-1 

10-2 

10·3 

10-• 

K..i • 1.40E-04 cm/s 
K,. • 8.27E-05 cm/s 

-- Drainage Curve 
- - - - - lmbibition Curve 
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0.00 0.10 0.20 0.30 0.40 0.50 
Volumetric Moisture Content 
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I Sampl~ 0.079 I 

- -

3 10 30 100 300 1,000 

Tension cm H20 

ETAL NO. 0-079 
WELL NO. 299-W7-9; 69.25 ft. 

Crsvel 0.2% 

4 2 

Sia Fraction 

J::.:,·:,:,:-:-:-:: :,:-:-:-:-::.;:: j 

Cl.lmul•ave P11aln; 

, 

Cy] 
:•. I I 

Sand 27.9% 

0.5 0.25 0.125 0.063 0.037 

Size (mm) 

A.39 

3,000 10,000 

, 
0.9 

0.8 

0.7 

C: 
0.6 0 ·--C.) 

0.5 ca .... 
LI. 

0.4 
Cl,) 
N ·-(J) 

0.3 

0.2 

o., 

0 
0 
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Early Palouse Soils • 
105 Well 299-W7-9, 21.6 m Depth, Sample 0-080 

10-1 

Van Genuchten Curve Fitting K_ • 1.40E-04 cm/s 
Parameters using Mualem 10-2 K .. - 7.39E-05 cm/s 

e ... -0.5094 

104 e .. -0.4048 -.se 10-3 e.,,. -0.045 E 
«4 • 0.0069 1/cm 0 -«. • 0.0104 1/cm -CJ) 

10-• n ... -2.9810 S2' 
~ ~ - ·s;: :c E 10-5 n 
ts I u 

-- Drainage Curve V> I ::, 
Cl -1a - - - - - lmbibition Curve "2 I 
n, ~ 0 10-41 :z 

)> 
C 0 I m -l . --- _g ...... ""' 0 -o--Q.. -----.o_ -s I 0 

0 0 -., e! .... E -0 ""' ' ~ tU ' >. o, • I ~ ' ::0 0, • (1) I i I < 
~ • 1u 

L-
::, 0 

1u 
U) 
C 
::) 

10·10 

10-11 -- Drainage Curve 
- - - - - lmbibition Curve 

~ 10-1 10-12 i 0.00 0.10 0.20 0.30 0.40 0.50 0.00 0.10 0.20 0.30 0.40 0.50 
Volumetric Moisture Content Volumetric Moisture Content • ~ n 
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0.4 ----------------------------

I S&rnf'l~ 0-010 I 
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:E 

0 
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1 3 10 30 . 100 300 

Tension cm H2O 

ETAL NO. 0-080 
WELL NO. 299-W7-9; 70.75 ft. 

Sin Fraction 
r-:-:-.-:-:-:-:-:-:-.-:-:-:-:-:-:-:-:q 

Cl.lmutaave P•a1lng 

1,000 

aravel 0.2% Sand 27.9% 

4 2 1 0.5 0.25 0.125 0.063 0.037 

Size (mm) 

A.41 

3,000 
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10,000 

1 
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0.6 .!2 -(.) 
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Hanford formation (Fine-Grained Sequence) • Well 299-W15-2, 30.5 m Depth, Sample 0-170 
10·1 

Van Genuchten Curve Fitting 
10·2 K.., • 7.70E-04 cm/a 

I Parameters using Mualem K,. • 1.25E-04 cm/s 
I e.., -0.4272 I 
I 

e •• -0.2274 -104 I .se I 
I e ... , •• o.041 5 I 
I «, -0.10711/cm I -I «. •0.10601/cm -I a> I 

ndlw • 1.4734 - 0 
I ~ I 
I I 
I 

~ I 2E: ' I ::c - •• '> I E ' I n y ,o • ts I I 
'o -- Drainage Curve I 

V, • :, I - I C, ca - - - - - lmbibilion Curve ~ 
, 

I I 
rr, , ·.:i 0 , z ).> C 0 

, 
I Jg , 
~ 

102 .2 
, 

""" 0 , ,_, 
N 

'3 
, 

I . Q.. , 
0 l! 

, 
0 \ , .... :s • "C 

I 
~ \ , 

as a. >. , ~ 

::E \ ::r: , 
I :;:o ., 

I 

' i , ct> 
~ , < 

101 as , . \ • , 
\ 

' ... , 
0 ' 2 , 

' 
, 

' "' I 

' fl) , 
' C 

, 
I I ::> I 

I 

10-10 I 

10° I 
I 
I 
I 
I 

-- Drainage Curve 10-11 
I 
I 
I ----- lmbibllion Curve , 
I 
I 

I 
I 

10"1 10-12 
, 
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Sample# 0,170 
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3 

WHC-SD-EN-TI-014, Rev. 0 

No 01t1 Above 1,D Ber Av1ll1ble 

10 30 100 300 1,000 3,000 

Tension cm H20 

ETAL NO. 0-170 
WELL NO. 299-W15-2; 100 ft. 

Sin Fraction 
j: .. ,,', ,',.,,' ',",) 

C\Jmulltlv• P11aln; 

Qravll 3.5% 
Sand 87.2% 
FlnH 1.3% 

10,000 

1 

0.9 

0.8 

0.7 C 
0 

0.6 • (.) 
C0 0.5 ._ 
u. 

0.4 a.> 
N 

o.3 en 
0.2 

< :,:::::9 0.1 
o~==-~.i.....;;:........ ........ ~~..1..-1'-J..-,1,."""'---J.....L......_~--'_;,.....i.....'""-~~__,lo 

4 , 0.5 0.25 0. 125 0.063 0.037 0 

Size (mm) 

A.43 
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i Hanford formation (Coarse-Grained Sequence) 

105 Well 299-W7-9, 3.1 m Depth, Sample 0-069 
10"1 

I 

' I 
Van Genuchten Curve Fitting K_. • 1.20E-02 cm/a 

I 
I 

10"2 I Parameters using Mualem K,. • 2.42E-03 emfs ' I 8_. -0.3717 I 

' e .. -0.1960 - ' 104 ' ~ I 
I I e ... , •• o.ooo 5 ' I 

' ' ad -0.26981/cm ' I - I ' a. -0.02321/cm - ' ' a:> I ' no. -1 .1893 - I I 

~ I I 
I 

~ 
I 

b I 

103 ' I :c - ,. "> I n E I 
I "fl I 

(/) y I • -- Drainage Curve ~ I CJ - ~ I 
I "ii - - - - - lmbibitlon Curve -g I ,.., l I 
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0 I 
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Tension cm H2O 
1,000 3,000 10,000 

100 

80 
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4 2 

ETAL NO. 0-069 
WELL NO. 299-W7-9; 10 ft. 

Sllld 34.:1% 

Sl.za Fr1ctl0n 
j: ·::·· .... .. .. : .. :.·.·: 
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Hanford formation (Coarse-Grained Sequence) 
Well 299-W7-9, 3.4 m Depth, Sample 0-070-4 
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Hanford formation (Coarse-Grained Sequence) 
Well 299-W7-9, 19.8 m Depth, Sample 0-072 105 -__,,...... _____ ,.....__,,....... ...... __ .,...._ ........................ 

Van Genuchten Curve Fitting 
Parameters using Mualem 

a... • o.5336 
e.. .o.3845 
e.,. ••• o.ooo 
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• i Hanford formation (Coarse-Grained Sequence) 

105 Well 299-W10-13, 12.2 m Depth, Sample 0-168 
10-1 

Van Genuchten Curve Fitting 
10·2 K" • 1.40E-05 cm/a 
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i Hanford formation (Coarse-Grained Sequence) 

105 Well 299-W10-13, 18.3 m Depth, Sample 0-169 
10·1 

Van Genuchten Curve Fitting 
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Hanford fm (Coarse-Grained Sequence) 
Well 299-W7-5, 3.1 m Depth 
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Hanford formation (Coarse-Grained Sequence) 
Well 299-W10-13, 13.7 m Depth 

105
r"'l"''"r""ll""T'"~--r""'T""T""'I--T"'T'"r""ll""T'"~--r""'T""T""'I--T-a 

Van Genuchten Curve Fitting 
Parameters using Mualem 

e •• o.3915 
8, -0.040 
a • 0.0408 1/cm 
n -2.0672 

-- Drainage Curve 

10·1 ................................................................... ._._ ...... _.._._ ... 

0.00 0.10 0.20 0.30 0.40 0.50 
Volumetric Moisture Content 

K. • 1.10E-02cm/s 

-- Drainage Curve 

10-12...._ .......... ..._ .................... ..._ ............... ..-......................... 
0.00 0.10 0.20 0.30 0.40 0.50 

Volumetric Moisture Content 
~.___ _______________________________________ _i 

2: 
:c 
n 
I 

(.I) 
C, 

I ,.., 
z 
I 

~ ...... 
I 

0 .... 
~ 

:x, 
11> 
< 

0 



)> 

U1 
Ol 

! • 

f 

-E y -

I 

Hanford formation (Coarse-Grained Sequence) 
Well 299-W10-13, 24.4 m Depth 
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I Hanford fm (Coarse-Grained Sequence) • 105 Well 299-W15-16, 12.2 m Depth 
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Van Genuchten Curve Fitting 
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Hanford fm (Coarse-Grained Sequence) 
Well 299-W15-16, 33.5 m Depth 
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Hanford fm (Coarse-Grained Sequence) 
Well 299-W18-21, 7.6 m Depth 
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t Hanford fm (Coarse-Grained Sequence) 

105 Well 299-W18-21, 12.2 m Depth 
10-1 

Van Genuchten Curve Fitting 
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APPENDIX B 

SUMMARY OF AQUIFER TESTING DATA FOR 
THE WELLS IN 200 WEST AREA 
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SU11111ary 
of 

Aquifer Testing S-10 Facility 

Six wells were drilled for RCRA monitoring of the 216-S-10 Facility. Aquifer 
tests were conducted in these wells to determine aquifer properties of 
hydraulic conductivity (K) and transmissivity (T). The following table list 
some of the test information. 

Depth fraa 
land surface of 

K ft2tdey yell Nl.nber I~ 5!f T!!1 1!11! of T!U Tested !nterv1l l!!V!looed? 

299·W26·7 slug 5/7/91 186.26-205.5 yes data not In c~ter 

developDent 5/7/91 186.26-205.5 in procn1 --a 

299-W26-8 slug withdrawal 5/31/90 200-216 no 5 

299·W26·9 1lug withdrawal 5/31/90 189-205 no 30 

299·W26·10 slug withdrawal 5/3/91 206.54-221.69 yes 75 

slug injection 5/3/91 206.54-221.69 yes 

299·W26·11b slug iaersionc 5/31/90 122-136 no .006 

slug withdrawal 5/31/90· 122-136 no .00004d 
6/1/90 

299·W26·12 slug withdrawal 5/10/91 228.24-210.22 yes 5 

slug injection 5/10/91 228.24-210.22 yes 16• 

a· non-i.-.ique •tch to type curve 
b • well is c~leted in a perched water zone 
c • data is fr011 hnnersion of slugging rod, aut0111atic recording of water level was initiated some time after 

rod was ianersed. 
d · water level was not at a static level prior to slugging rod withdrawal 
e • value suspect, li• ited data to detenaine straight line on semi log plot 

Pertinent N'otes: 
The "The Bouwer and Rice Slug Test - An Update" was used to determine K. 
ref; Bouwer, 1989: Ground Water vol 27, no.3. 
Tests were conducted in completed wells. 
All of the above wells except 299-W26-ll are screened in the upper 
unconfined aquifer which is in the Ringold Formation in this area. Well 
299-W26-ll is completed in a perched water zone. 
Wells tested in 1990 were tested by PNL. Wells tested in 1991 were 
tested by WHC. 
Test analyses were not reviewed. 
Because of less water level fluctuation in the withdrawal tests than 
injection tests, values determined from withdrawal test are probably 
more representative of aquifer properties. 
In many of the tests t~~ initiation of data recording occurred after 
slugging rod was withdrawn or injected. Because of this the exact t•O 
is unknown, which may result in a shift of the data. The shift of the 
data will yield different values of Yo and Tc (for the same Vt) and 
therefore a different K. Small shifts will yield very little change in 
K. 

Jane V. Borghese 
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Well Number: ;? 9 9- '4:>;J..' - -:,- · 

Dimensions in ft unless otherwise specified 
Project:-1..&1:::~:.:..~!'-cf1..-.... s!.,;,.-.!..l/O~~~-AL·:...:/1....;7,1--_ 

Date of Test =-~mU:::~:::lQr---lJ~),......, '1 .... 5 ..... I...__ __ 
Type of Test: Wo I I 4 ..J<l-lo$ m.S?nt 

Slugging Rod Dimensions, L: ~ 

O: __ :::_A_....,__~~A-----= --
Theorectical head displacement in 4 inch casing: ___ __.----,---~--~----

Location of Field Records and Data:_R.:==~ ... c-"-o'!-.:....w.4~:.:......-~~;-'-le..-=----

Rod within screened interval: ____ N,:..:_'A,_,_ _____ _ 

Depth below land surface of tested zone:_-'-/-"8'"",;"-=.J"--'~;....__-..::;;.:?.a........;~S'=----,1..._ __ 

Radius of casing, Rc: ___ ...::•-'i....;(,::;......:7--_____ _ 

Radius of we 11 , Rw : ____ • -=o::..:3:::;....;:>;;...._ ____ _ 

Distance from WT to bottom of tested interval, Lw: ___ ---1,N,X..,.jPr~-----
Length of saturated screen interval, Le: ___ ___.,N..:..,;;A:.._ ____ _ 

Thickness of aquifer, H: ___ ,a;;1,,-=-o...,,o"'---',-( ..... /c."""4;z"""t:'---1....:.7...;;8...;..1..,,_) 

Estimated Porosity of Sand Pack: ___ ~µ-'-~~------

For Bouwer and Rice Analysis 
Time correction applied to data (min):_::--,,,...;;,,..,,e:--------:-----

Intial Head change, Yo: __ :s;:_ __ ~_,~__._.,.__.,....._ __ _ 
Arbitrary time value on straight line, Tc (min)=-----~---=-.......---

Head at Tc, Yt: ________ :s;:_ __ ~ 

Comments: Soft co~~ 0£ -.. l~ -+e..!t- de±a_ 
r¥:: ~""'" J • 11 .. d :t. so && x ., ~. ::n_ 

> V 
5,£-,- ~Of:, d, Id I\O°t rN\{J... has::J ccxe~ f o,-. ..a {g.s . 

Signature: 5ilf;L Date: /~YA 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: ~ff- 1.,v:;;6 - B 

Dimensions in ft unless otherwise specified 
Project: /lClf(t s-10 

Date of Test : _ _...5/=--=-a<~-· -r-l...z.t .... O'------­

Type of Test: :5¼= wif,td,IZ~ 

Slugging Rod Dimensions, L: ___ t:;..;._o ______ _ 
D: . I'! 

Theorectical head displacement in 4 inch casing: __ _;_/...;.,f=S ______ _ 
Location of Field Records and Data: ,/'J,-,1,,,,/- /'fD ~7Db),~ rp-f 

Rod within screened interval: __ ~7t.-e..;;.s ______ _ 

Depth below land surface of tested zone: __ -?___._oo;...._-'-..:,=----;-=t,'------

Radius of casing, Rc: ___ .-'/6~c------
Rad i us of we 11 , Rw: __ _...;· 3;:;..:3=::;..,:~;;__-----

Di stance from WT to bottom of tested interval, Lw: __ _,_/.ar;.t..;.:. s::;....;;.G:. _____ _ 

Length of saturated screen interval, Le: ___ /_G __ ._.5"'---,Co _____ _ 
Thickness of aquifer, H:_--v-'-1=c=o:;..____..a,=v,=---=--/:;..;7~;;_o/~,"-) __ 

Estimated Porosity of Sand Pack: ___ ·~~~-------

For Bouwer and Rice Analysis 
Time correction applied to data (min):_~·=o~'~'J';;__ _____ _ 

Inti al Head change, Ye __ ..;.../_. S....;;5;...._ _____ _ 

Arbitrary time value on straight line, Tc (min): __ 2_.o _______ _ 
Head at Tc, Yt : __ ._"3 _______ _ 

Name {print): f,J .il:.ry.4"""- Signature: ~ L pate: ,Af; 
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WHC-SD-EN-TI-014, Rev. 0 

299-W26-8 Slug Withdrawal Test 5/31/90 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 16.5600 

Lw (ft) 

16.5600 

H (ft) 

200.0000 
************************************************ 
Le/Rw - 49.7297300 
A• 3.0941640 
B• 5.087996E-001 
c- 2.6715220 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 2.0000000 
1/t• 5.000000E-001 
Yo• (ft) 1.8500000 
Yt• (ft) 3.000000E-001 
1/t ln(Yo/Yt)• 9.095792E-001 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.4680270 
************************************************ 
K (ft/day)• 4.7473060 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 78.6153800 
************************************************ 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: ~ f'?- w~6 - 9 
Dimensions in ft unless otherwise specified 

Project: tf~,4 s-10 

Date of Test: S / 3,1 ho 
Type of Test: ~ k,21r/4i:7Eih:?~ 

Slugging Rod Dimensions, L: ___ ...._ ______ _ 
D: -11 

Theorectical head displacement in 4 inch casing: __ ..._/~. -'-9_S ______ _ 

Location of Field Records and Data: 4ickf- di<? ,Mr&q;f S·/D 
i ' 

Rod within screened interval : ___ _,,_.....,..,,.o:a.->c:..------
Depth below land surface of tested zone: __ _..;./4....;;e;.,-L,7_-_~..:.=.os=-----

Radius of casing, Rc: ___ .z....;.../t,;:;.....;..;i _____ _ 

Radius of we 11 , Rw : ___ ._. 3=.3-=3"------
Di stance from WT to bottom of tested interval, Lw: ___ l_to_ . .:.../...;..1 ____ _ 

Length of saturated screen interval, Le: __ _....;;/_,k..,_;•....;./__.f _____ _ 

Thickness of aquifer, H: ,v,;_oo .,t;'"" 4f 19-!9 
t, 

Estimated Porosity of Sand Pack: __ ...... _~....;..=5 ______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): __ O_._a~3;,_ _____ _ 

Inti al Head change, Yo: __ z._. o _______ _ 

Arbitrary time value on straight line, Tc (min): _ _....;;;;o...;.•.:5;..:2~8==--------
Head at Tc, Yt:_-=-O_,...:./ _______ _ 

Name (print): -Iv]<175k" Signature~l .i Date: t?lz.lt, 

8.11 
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299-W26-9 Slug Withdrawal Test 5/31/90 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 16.1900 

Lw (ft) 

16.1900 

H (ft) 

200.0000 
************************************************ 
Le/Rw • 48.6186200 
A• 3.0669280 
B• 5.036012E-001 
c- 2.6454010 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 5.280000E-001 
1/t• 1.8939390 
Yo• (ft} 2.0000000 
Yt• (ft) l.OOOOOOE-001 
1/t ln(Yo/Yt}• 5.6737360 
ln[(H-Lw}/Rw]• 6.0000000 
ln(Re/Rw}• 2.4483210 
************************************************ 
K (ft/day}• 30.0474500 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day}• 486.4682000 
************************************************ 

B.14 
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We 11 Number: :l 1f - w;i. ~ - I 0 

Dimensions in ft unless otherwise specified 
Project: !R;tf// S-10 raC-1 '/ 1!J 

Date of Test: S/.3/f I ' ) 

Type of Test: 5/41 tadAdo~ 
Slugging Rod Dimensions, L: 6. f2. .:J 

D: . /~; j \/ ~ · ,35 4 3 

Theorect ica l head displacement in 4 inch casing :~I-(, /31:3 ~•) I . S: r 
location of Field Records and Data: Rc.~A :c<,o.-01, ..C.il:S-. 

Rod within screened interval: ___ !J~<~~,.__ ______ _ 
Depth below land surface of tested zone:_";2 _____ :,..='-·'~1 ____ -_;>~0-~-·=s~~"----

Radius of casing, Re: _____ . 1 ___ ,_._7 ______ _ 
Radius of we 11 , Rw : _____ ,.........,33..___3..__ ____ _ 

Distance from WT to bottom of tested interval, Lw: ___ /=S'_.. / __ S ______ _ 

Length of saturated screen interval, Le: ___ /_s. ___ ./_S ______ _ 

Thickness of aquifer, H: _...-v--=2="....ao ____ ~(l-....,..~,-.--4"""""""'t..__._l .... t ..... ~~) 
Estimated Porosity of Sand Pack: __ --~---------

For Bouwer and Rice Analysis 
Time correction applied to data (min): __ ~-~0-.2, _______ _ 

lntial Head change, Yo: __ ~/_. ~8_:2.._ ________ _ 
Arbitrary time value on straight line, Tc (min): __ o_. =.;..,_._} ______ _ 

Head at Tc, Yt: __ ..;....i.....-.... _______ _ 

( 

Convnents: Vo\"'""".(,!. '::':§!s! :ha c:k4-.. .,...,.,:,.,,,. bc.sL J..,':,'Fi'/""""W>± ,·n<;,,1"-das: 

'-:Pbni c:l::iDl, ltjCi"te........ Q1>J2 \ .Ct o:f a. b L.., {SH :ks± i"'7'b :a~- -Pc :J ,4COL--k-.S) · 

~ .l,fr<-1,· • .,, ~ I d-lq a C"ord, y "'c(Ml'ld. aBr,. sl'tj,(~ cul 

Name {print}: ·;(l/ ,&'0 he~ Siqnature:J?~L Date: ' 1 /ztJ/2! 

8.15 
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WHC-SD-EN-Tl-014, Rev. 0 

299-W26-10 Slug Withdrawal Test 5/3/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD~ 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 15.1500 

Lw (ft) 

15.1500 

H (ft) 

200.0000 
************************************************ 
Le/Rw • 45.4954900 
A• 2.9846410 
B• 4.810528E-001 
c- 2.5928120 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 2.lOOOOOE-001 
1/t• 4.7619050 
Yo• (ft) 1.8200000 
Vt• (ft) l.OOOOOOE-001 
1/t ln(Yo/Yt)• 13.8162900 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.3970300 
************************************************ 
K (ft/day)• 76.5542800 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 1159.7970000 
************************************************ 

B.18 



-r:-~.J 
c:;., 
,ii;·J 

• '....C 
f',rj-,,...,,,.,,. 
~ -

WHC-SD-EN-TI-014, Rev. 0 

Well Number: ~?f-f....J6{:, -1t> 

Dimensions in ft unless otherwise specified 
Project:-'-'-,ft-'--'~ .... 'll __ s=--.;-1_0_::'5t?:-=="""'/4 .... ·~~u'--__ 

Date of Test :_.s:--., .... f:3~,, ..... / ..... 1 ...... 1 ______ _ 

Type Of Test =-=S.=t~ .... tJ-+---=1::.io'-+-v+"'ll"....:,C._,;..J-_,..;;.o __ >),___ __ 

Slugging Rod Dimensions, L: _____ ~_._o _______ _ 
D: __ ._,;./~6 ....... r ______ _ 

Theorectical head displacement in 4 inch casing: __ ~/-_S_c _______ _ 
Location of Field Records and Data: Bc~A <"ro.-d$ -f,'1< 

Rod within screened interval: ___ jf--LS ________ _ 

Depth below land surface of tested zone:~2.._.a._\_._~_j_-____ ~ __ o __ ~_.:s_'-1...__ 
Radius of casing, Rc: ____ . ___ 1_1.._._9: _____ _ 

Radius of we 11 , Rw: ___ ._3 __ o__.3......_ ____ _ 

Distance from WT to bottom of tested interval, Lw: __ _..../:5..._---•_/_5 _____ _ 

Length of saturated screen interval, Le: ___ ;_s_. ___ 1.5--,. _____ _ 

Thickness of aquifer, H: ..-va. o o (!a,-,. Leuf 1981) 

Estimated Porosity of Sand Pack=---~-------

Rice Analysis 
Time correction applied to data (min)=--~--------

Intial Head change, Yo : _____ -=...i:....,..---.---
Arbitrary time value on straight line, Tc (min)=--------~-­

Head at Tc, Vt=--------------~ 

Comments: //4/4@ wud -fe d.r/,,,.m,iz, &ad dt;;;:4:cemea-1 itzc/t:,/e,s 
C,M,1tc-h4, SJ'~M p4Jl /-I!+ °( c~.64, /4., Af ,-,,,.J, ~,.,_ 11 .44 
dz,.., ,XA • ( 04,k. ) Lnt'-lrii lref 1 c/ a/4:ta c.ec,:,rdt:aif 

Date: 
1/2-c>/c?[ 
' J 

8.19 
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Well Number: ....19 f • w~I,, -11 

Dimensions in ft unless otherwise specified 
Project: ~RA- S-/D r4e41/J'./-c; 

; 

Date of Test: ~, a; /f?o 
I . /'_ I 

Type of Test: 5/'7 rod 1tllmtts("Cl -rr7 ~ '"S: l-.)/b 
Slugging Rod Dimensions, L=--~--------

D: ___ o_._/.._f ______ _ 

Theorectical head displacement in 4 inch casing: __ ~i-·~l~5 _______ _ 
Location of Field Records and Data: tf,r/,,rf If!~ 

Rod within screened interval=-~y-4_s __________ _ 

Depth below land surface of tested zone: __ /._~---------...... 1-3'""''----------
Radius of casing, Rc: __ . ____ li .... ~ .... ;z _______ _ 

Radius of well, Rw: __ .'-'4..,.,3_,'---------
Distance from WT to bottom of tested interval, Lw: _____ ;..3_.7'...._5 ______ _ 

Length of saturated screen interval, Le: ___ 1_~_-.... -"1-=5"--------
Th i c kne s s of aquifer, H: _-v .... °" .......... o __ D __ (._~__..s.._.f-_/9 ......... 8_'1......_) __ 

Estimated Porosity of Sand Pack: ___ ,_~_£ _______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): ___________ _ 

Inti al Head change, Yo: ____ z_. 2_0 ______ _ 

Arbitrary time value on straight line, Tc (min): __ .... 3 __ 1 _________ _ 

Head at Tc, Yt: __ ~_._1_2.. _______ _ 

Comments: 2)-/4 /~"" cuelq; .t: /Afi·a 1'nkµt;/2 t..Ms. /,z,:h5 4e? -v fo?. 

4f11Y<fq~ .q/-f4 s I~ ,. 1,.0 , mau aed 10 well &ad c;; k~ t,,,Jc. r: 

a!,/,razwd 4,.., +l... 4t:../'. Urn "-'«L c ttru'C+nt ..,t,.4->, ,.37 ~ 

t"f Pq.J.,/ i lt,,u! ~,: v• /us o/ t'orc, 6'4 E -~• c«rt',i§ ..f .t c-6,;,i fr~ 

¾-2',, ?' ae,el~ J 1-,p.s 4ar,J' r,~ 4,..J k -t-4Jt 2. 

Name (print} : .Jv &!"c)~ 

> ~ " 

I 

Siqnature~L 

B.21 

Date : tyf~Ar, 
7 J 
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WHC-SD-EN-TI-014, Rev. 0 

299-W26-ll Slug Invnersion 5/31/90 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

. 3330 13. 4500 

Lw (ft) 

13.4500 

H (ft) 

200.0000 
************************************************ 
Le/Rw • 40.3903900 
A• 2.8572500 
B• 4.466348E-001 
c- 2.4517180 
SANDPACK .POROSITY• 2.SOOOOOE-001 
t (min)• 39.0000000 
1/t• 2.564103E-002 
Yo• (ft) 2.2000000 
Vt• (ft) 2 .1200000. 
1/t ln(Yo/Yt)= 9.497784E-004 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.3015010 
************************************************ 
K (ft/day) • 5.691521E-003 r1. S.7 .r d)-:.. _. .. ,_, ... . . .a.-

************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 7.655096E-002 
************************************************ 
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Well Number: ;i.9 ?- W2-.b-lJ 
Dimensions in ft unless otherwise specified 

Project: __ fii!c..;..=.:R~6:--...,;s::;..-.;.:/O,:_:..:;fi,:i.:;~uZ.u,~~-

Da te of Test= ~M .. "'-::2.:j;s...,.:1114~t~l""'ff~O...__ ____ _ 

Type of Test =--5i=~is.;<'--'4J='...;..;~"""~::J::L.:aµ~/ ___ _ 
Slugging Rod Dimensions, L: ___ ...,;'~-------

D: ___ .... a, ..... 1~1 ______ _ 

Theorectical head displacement in 4 inch casing: __ .;.../_.-'-f...a5..__ _____ _ 

Location of Field Records and Data: tt,cl«rt:ltfo 
Rod within screened interval:_--=7;i.:L£:x... _______ _ 

Depth be 1 ow 1 and surface of tested zone: 12 z.. - /3 c, 
Radius of casing, Rc: __ ....... .,_1&.t:...:.r ______ _ 

Radius of we 11 , Rw =----=·~3"'3.:..3"'---------
Di stance from WT to bottom of tested interval, Lw: ___ /.'""''3;;..•_,:'t'""''.5~------

Length of saturated screen interval, Le: ___ /..;;:3;._,,_.· :1',;;='(S::-_____ _ 

Thickness of aquifer, H: "'~oo /J,,,t 111,) 
' 

Estimated Porosity of Sand Pack: __ . ..;;:2~5~-------

For Bouwer and Rice Analysis 
Time correction applied to data {min}: ___ o...::_;__o...::S:;__;;.;;-....;:;:.;__"-=------

Intial Head change, Yo: ___ /_ . ...;.?"""';z~------
Arbitrary time value on straight line, Tc {min}: __ ...,,3~z'-=:.s::;...;..;. ?;...:.5=--------

Head at Tc, Vt: __ ~/--'. ?::...1Z.-. _____ _ 

ckfJ 1ad·"ks tl~J{ ~ IIMR «./;fd, ()- "'~ar..fu 
c,,,,wnrrs d,uo/= -6~ :md ~1: - 11zz,.1-.<- /4L. 

Name (print): 0iJ BoctJbes.&.. Signature:~, I I I 
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Yo = 1. 97 ft 
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WHC-SD-EN-TI-014, Rev. 0 

299-W26-ll Slug Withdrawal Test 5/31/90 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 13.4500 

Lw (ft) 

13.4500 

H {ft) 

200.0000 
************************************************ 
Le/Rw • 40.3903900 
A• 2.8572500 
B• 4.466348E-001 
c- 2.4517180 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 375.9500000 
1/t= 2.659928E-003 
Yo• (ft) 1.9700000 
Yt= (ft) 1.9200000 
1/t ln(Yo/Yt)• 6.838259E-005 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)= 2.3015010 
************************************************ 
K (ft/day)• 4.097808E-004 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 5.511551E-003 
************************************************ 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: ;)tlj- kl2G, - /2-
Dimensions in ft unless otherwise specified 

Project: !«&4 .s-.1c &a'/, ry 
Date of Test: --¢ ~/ 'f 1 

Type of Test: SI~ w,'.fAdtawr I 
Slugging Rod Dimensions, L: __ ..,.~~, O"'---------

D: • l~l: 
Theorectical head displacement in 4 inch casing: __ --=--/_ . ...;;..s_o_' _____ _ 

Location of Field Records and Data: tft~II ~n,:& tf~ 
Rod within screened interval: ___ ~.,...c...;...z:;S ______ _ .,, 

Depth below land surface of tested zone:__.2.,=--2....._e""-l.:.~~le,__--=-<:1...:l....;;O;__;__.;;;;;'....;;<-=---
Rad i us of casing, Re: __ __,_;::•'--/_,;~? _____ _ 

Radius of well, Rw: _____ , __....3i:....=;_o_~ _____ _ 

Distance from WT to bottom of tested interval, Lw: ___ ...;./_,8i::;.....:...o;;;;....::s.__ ___ _ 

Length of saturated screen interval, Le: __ __./___..8'--'-, o.;;.....;::~=------
Thi ckness of aquifer, H: ry ~ o-p ( JJ;.,f- 11 t'") 

> 

Estimated Porosity of Sand Pack: ___ .~~~s ______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): ___ o~-".:113~3-3-_____ _ 

Inti al Head change, Yo: ___ /_. 9.___o ______ _ 

Arbitrary time value on straight line, Tc (min): __ -2"""""'."""'trl ........ f...,,.i ______ _ 
Head at Tc, Yt: ___ ·--=-2,_.__o ______ _ 

Convnents: £,#r,/i',,,; of ti~ -t. • ~ ,,i; ({,Z )::,.,.,i,,J/] . 

of 

; 
(XC'<fS cd q,., <¥.La' W~<=. ef 

Name (print): :rv .:b,r,he.5-<.. Signature: ~L Date: 1//20/r / 
7 7 ' 
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10 We 11 299-W26-12 -..., Slug W l lhdrowo I Test 5/10/91 .... -
• > Yo = 1. 90 ft • 
0 
.,J 1 ..., 

C: 
0 ::c ..., n 

I • V, 
C1 

E 
I 

l'T1 
0 Yt. • .20 ft. :z 

a, I . L --4 
w .... 0 -0 I 

0 0 • 0 ..... 
a ~ 

0 w 

C 0. 1 00 0 ,0 

.c 0 C1) 

0 < 
u . 

0 
00 0 

"O ., 00 

• 0 .c 
0 0 

Tc= 2.294 mln 

0. 01 
0.00 5.00 10.00 15.00 20.00 

Correo led llme ( m ln) 
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WHC-SD-EN-Tl-014, Rev. 0 

299-W26-12 Slug Withdrawal Test 5/10/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw {ft) Le {ft) 

.3330 18.0200 

Lw {ft) 

18.0200 

H {ft) 

200.0000 
************************************************ 
Le/Rw • 54.1141200 
A• 3.2102570 
B• 5.289381E-001 
c- 2.8551000 
SANDPACK POROSITY• 2.500000E-001 
t {min)• 2.2940000 
1/t• 4.359198E-001 
Yo• {ft) 1.9000000 
Yt• {ft) 2.000000E-001 
1/t ln{Yo/Yt)• 9.813827E-001 
ln[{H-Lw)/Rw]• 6.0000000 
ln{Re/Rw)• 2.5407510 
************************************************ 
K (ft/day)• 4.8457700 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 87.3207900 
************************************************ 
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WHC-SO-EN-TI-014, Rev. 0 

Well Number: ,:Z.'i'l - w2,1, - 12... 

Dimensions in ft unless otherwise specified 
Project: RcB:A ~-•o fuc;\;4-:; 

· Date of Test : ___ 5--4-4~/()=/ __ '!,._/,.__ ___ _ 

Type of Test :_-=.S=/~..,...--Zz,~,~=· c::..o-f ...... ,_<2"-''1---
Sl uggi ng Rod Dimensions, l: ___ .... /,:;...._o ______ _ 

D: __ __,;..•.:..../~~~-----­
Theorectical head displacement in 4 inch casing: __ ____,./ .... ,=~....:o"'--------

Location of Field Records and Data:_~~;;;;.......;'ll ___ ~...a;...:.;C'Of=-=d-.-~_£: .......... ·6~c,,,--
Rod within screened interval: ___ t,f,+.:.e.=s,__ ______ _ __,,, 

Depth below land surface of tested zone:_~U::oc..,8w...a..1,~-...~;__-...,;;2..=-:..t_0....:·....:2=-=<-.,__ 
Radius of casing, Rc: ____ .... 1&,~?......_ _____ _ 

Radius of well, Rw: ___ ;....• =3=3=3'--------

Di stance from WT to bottom of tested interval, Lw: __ .......... /...,8"'"'.'-o....:z...a=... _____ _ 

Length of saturated screen interval, Le: __ _;..../.;.8..;.._o...;;;z.;;;,_ _____ _ 

Thickness of aquifer, H: 1'\.1-?:,,oo C4e,;,z Jc=,8'1) 

Estimated Porosity of Sand Pack: ___ ~•~Z-5 ______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): ____ ._0_5 ______ _ 

Intial Head change, Yo: __ _,/ __ . ...,;;o;....:::5'-------­

Arbitrary time value on straight line, Tc (min): __ __,;;o....:·-3=--------
Head at Tc, Yt : __ ...;;;o..;. . ... ;3......,..8"""~"-}...._ ____ _ 

Convnents: &,12refl4& al' 

i:;xt:tel t & r1 

"" f?. 6> d/4 e4 t ,1,. .. d -.'te:, .. ,() h t> "' . " 2: e/4 /41' ,c,/- c- . l:>Q/S 

Name (print): TV :&7 k Signature:~7L Date: 1,/4 /;1 
7 i 
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WHC-SD-EN-TI-014, Rev. 0 

299-W26-12 Slug Injection Test 5/10/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le {ft) 

.3330 18.0200 

Lw (ft) 

18.0200 

H (ft) 

200.0000 
************************************************ 
Le/Rw • 54.1141200 
A• 3.2102570 
B• 5.289381E-001 
C=· 2.8551000 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 3;000000E-001 
1/ts 3. 3333330 
Yo• (ft) 1.0500000 
Vt• (ft) 3.833000E~oo1 
1/t ln(Yo/Yt)• 3.3590910 
ln[(H-Lw)/Rw]= 6.0000000 
ln(Re/Rw)= 2.5407510 
************************************************ 
K (ft/day)• 16.5861700 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 298.8829000 
************************************************ 
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WHC-SD-EN-Tl-014, Rev. 0 

Su11111ary 
of 

Aquifer Testing Single Shell Tanks 

Aquifer tests were conducted in 9 newly drilled wells to determine aquifer 
properties of hydraulic conductivity (K) and transmissivity (T). Th·e 
following table list some of the test information. 

Depth from 
land surface of 

Well Nunber T:m! of Test !!ate of Test Tested Interval IC ft2ldax 
Lithology of 
screened interval 

2-W10-17 slug injection 1/15/91 205-224 
slug withdrawal 

2-W10-18 slug injection 1/16/91 202-220 
slug withdrawal 

2-W15-22 slug injection 1/15/91 202-222 
slug withdrawal 

2-W18-25 slug injection 12/12/90 196-216 
slug withdrawal 

2-W19-31 slug injection 1/17 /91 207·227 
slug withdrawal 

2-W19·32 slug injection 1/14/91 205·225 
slug withdrawal 1st line 
slug withdrawal 2nd line 

2-W22-39 aquifer test file not found 12/17/91 

2-W23·13 slug injection 12/12/90 199-219 
slug withdrawal 

2-W23-14 slug injection 4/12/91 199-218 
slug withdrawal 

380a 
260a 

140 

250a 
50 

20 
20 

100a 
120 

1.0a 
4.5 
1.0 

90a 

1.4 
1.4 

silty sandy gravel 
to sand 

silty sandy gravel 

silty sandy gravel 

silty sandy gravel 

slighty silty sandy 
gravel 

silty sandy gravel 

IIUddy sandy gravel to 
sand 

gravelly sandy 111.Jd 

value suspect 

Pertinent Notes : 
The "The Bouwer and Rice Slug Test - An Update" was used to determine K. 
ref; Bouwer, 1989: Ground Water vol 27, no.3. 
Tests were conducted in completed wells. 
All of the above wells are screened in the upper unconfined aquifer 
which is in the Ringold Formation in this area. 
Wells were tested by WHC. 
Test analyses were not reviewed. 
In some of the tests the initiation of data recording occurred after 
slugging rod was withdrawn or injected. Because of this the exact t=O 
is unknown, which may result in a shift of the data. The shift of the 
data will yield different values of Yo and Tc (for the same Yt) and 
therefore a different K. Small shifts will yield very little change in 
K. 
Tests from wells 2-Wl0-18, 2-Wl9-32, and 2-W23-14 exhibited changes in 
slope of the recovery curve (wave like), this may be due to "damping" . 

Jane V. Borghese 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: ;;).. 'ff - WI() - If 

Dimensions in ft unless otherwise specified 

Project: ~ffl: $5 Z TY :m n /::. ~rho, 

Date of Test: '/1s/1 I __ _,.........a.,,~..._ _____ _ 

Type of Test :_s~4::~--t~...,,;~· _c_lt_c,_>-i. ____ _ 
7 ✓ 

Slugging Rod Dimensions, L=---~--------
D• -~O . ______ .;;;._ ______ _ 

Theorectical head displacement in 4 inch casing: ___ 2._._/_8 ______ _ 

Location of Field Records and Data:_._.!-,~~~'tt-----'-"~""'""'r_d~,_F.....::,~·4..=----
Rod within screened interval: ve-5 

----,✓"--"'--------

Depth below land surface of tested zone: __ ~_o-~_-_-~,;;;.~· _~_._'! ___ _ 
Radius of casing, Re: ____ ._/,.._._?-_____ _ 

Radius of we 11 , Rw : ___ _._, .-3 .... 3=--3'------
D is tance from WT to bottom of tested interval, Lw: _____ /.......__ _____ _ 

Length of saturated screen interval, Le: ____ 1_1 _____ ""'T"" __ _ 

Thickness of aquifer, H: _.:;2,_s=-==t>-....::{._;;:9.._"M:....;.;_~.:;;;;;;...;..~-=-),.__ __ _ 

Estimated Porosity of Sand Pack: ____ ,_~_5 _____ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): . o~3 

Intial Head change, Yo: ___ /-".,;i..~O ________ _ 
Arbitrary time value on straight line, Tc (min): ___ ,_o_G:, _______ _ 

Head at Tc, Vt: ___ c,_.,_o__._/ ______ _ 

-Veta,-
7 

, 
tl,d- t.>t re. ~ Irr,.;.,,., 

1(4/M. fp , cc/ 

> > 

~ee~xrm.:. ./-.. , 

Name {print}: J"\J Bo:coh~u. Signature~L_ Date: ¼A, 
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10 We 11 299-W10-17 -.., Slug InJecllon Te~ l 1/15/91 ._ 
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WHC-SD-EN-TI-014, Rev. 0 

299-Wl0-17 Slug Injection Test 1/15/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE• 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 19.0000 

Lw (ft) 

19.0000 

H (ft) 

250.0000 
************************************************ 
Le/Rw • 57.0570600 
A• 3.2844110 
B• 5.365443E-001 
c- 2.9479060 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 6.000000E-002 
1/t• 16.6666700 
Yo• (ft) 1.2000000 
lt• (ft) l.OOOOOOE-002 
1/t ln(Yo/Yt)• 79.7915300 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.5907410 
************************************************ 
K (ft/day)• 381.0170000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 7239 .3220000 
************************************************ 

8 . 40 
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Well Number: ,21? r -t,J/"-1-:}-

Dimensions in ft unless otherwise specified 
Project: E?cR& .s.s [ V'. 1bz.C@1h..... 

Date of Test: __ -,1-1/'._./:...::s,:;,<.0....,1. .... 1 _____ _ 

Type of Test :...J.~~='~_/_..'1 ..... u ..... 't~P~-HJif....::..i.. __ 
Slugging Rod Dimensions, l=---~~-------

D: ___ ..;,.•.:::::::-<wD=::.-_____ _ 

Theorectical head displacement in 4 inch c~sing: __ -=2::....:.... _1...,8 _____ _ 

location of Field Records and Data: ,f}.c4 p,tnd.s ,,-l.., 
Rod within screened interval: ___ ~=e~s ______ _ 

/ 

Depth below land surface of tested zone:_-=2~~.s;;;;__-..:2=-'-___.o/.__ __ _ 
Radius of casing, Rc: __ ___., ....... o--~'""'7 ______ _ 

Radius of well, Rw: ___ .....=io,~------
Distance from WT to bottom of tested interval, lw: ___ ........,,_ ______ _ 

length of saturated screen interval, le: ___ /_._ ______ _ 

Thi c kn es s of a qui fer, H : ~ - / --!,ir,,. LJ hn., 4'#M;,v.,I.Ll 
V j 

Estimated Porosity of Sand Pack: - ----~~5.__ ___ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min}: __ "-. _o_,_.Q......-3._ ____ _ 

Intial Head change, Yo: ___ 2..._, __ 1 ..... B...__ _____ _ 

Arbitrary time value on straight line, Tc (min): __ __,;-i....i~------
Head at Tc, Vt: ___ ;,....,,;;;,......__ _____ _ 

Comments: Z, ·a,L (f? 1?~S!'01eJ« al ar1gla,PS(.d LJN 
Ott Raw da~ ?'7¥K 7 

, 0CJ '3 

I • • 
0./-jf l7 J{I tT,(j= I 

Name (print): ""J""vB,Z)k"-<- Signature:~ 

8.41 



tD . .,. 
N 

1. 00 -~ ._ -
• > 0.80 
• 
0 _, 
~ 

0 
~ 0.60 
Cl 

E 
0 
L ._ 
• 0.40 
a 
C 
0 

..c:. 
0 

"O 
0 0.20 
• ..c:. 

We I I 299-W1 0- 1 7 
SI ug Wtthdrawo I Teal 1/15/91 
Raw da la 

0.00-=l-~~-mT.---r--r"T"T"T-rm--r-r-rUIWIIIIIIJ::!t~-~..---r--.-rrm 
0.001 0. 01 0. 1 1 10 100 

e I o p s e d l t me ( m t n ) 

a: 
:c 
n 
I 

V, 
C, 
I 

l'TI z 
I 
~ .... 
I 

0 ..... .,. 
w 

,c 
(1) 

< . 
0 



10 We I I 299-W10-17 -.., Slug W l thdrewe I Teat 1/15/91 
~ -
• > Yo•2.18ft. • 1 

-= 0 :I: 
,.J n 

I .., 
V, 

0 CJ 
I .., 

f'T'1 

" :z 
I 

0:, 

E 
-t . -.,,. 

0 0. 1 I w 0 
'- -~ 

.,,. 
~ 

• :x, 
n, 

C, 00000000000000 0 0 < 
C . 
0 

.c 0 

0 Yt. • 0. 01 1' t. 0.01 0 0 0 0 0 0 .,, 
0 
CD 

.c 

0.001 -'""'-....... ~----......-.-,--?~,~,~,~,~,~,~,~,~,~,~,~,~,~,~,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,-, 
0.00 0.20 0.40 0.60 0.80 1.00 

Co r r e c t e d t l me ( m l n ) 



'-1:j, 
;;;-­
~ ,-~ 

t 
'..JO 
k'-~ 
. ..,,,,,,,, ,_, __ 
,- , -

WHC-SD-EN-Tl-014, Rev. 0 

299-Wl0-17 Slug Withdrawal Test 1/15/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 19.0000 

Lw (ft) 

19.0000 

H (ft) 

250.0000 
************************************************ 
Le/Rw • 57.0570600 
A• 3.2844110 
B• 5.365443E-001 
c- 2.9479060 
SANDPACK POROSITY• 2.500000E-001 
t (min)• l.OOOOOOE-001 
1/t• 10.0000000 
Yo• (ft) 2. 1800000 
Yt• (ft) l.OOOOOOE-002 
1/t ln(Yo/Yt)• 53.8449500 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.5907410 
************************************************ 
K (ft/day)• 257.1180000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 4885.2420000 
************************************************ 

8.44 



WHC-SD-EN-TI-014, Rev. 0 

We 11 Number: '2.CI '! · c...J I o - 1 8 
Dimensions in ft unless otherwise specified 

Project: SST ,y hla;IA:'.:~an &;..€1t; 
Date of Test : ___ J:..../,'--,;1...;;;1.,1,-,/.:....f_l ____ _ 

Type of Test: ___..s.,./....,'29.,_._ .... , .... ~+'1c .... c:/2.:..,.uo....,0,...,,__ ___ _ 

Slugging Rod Dimensions, L: ___ --=='1:~------
D: ___ ..;..•..:..-3'-'0;;..._ _____ _ 

Theorectical head displacement in 4 inch casing: ___ -z._ . ...;.1:8 ______ _ 

Location of Field Records and Data: __ tfl.........,;t"&f...LL..__.,Q,=u..,..';Q.""~....._--'F✓__,;_,,,..;;:;:k.--. __ 

Rod within screened interval: _____ ,._L.7=.6-s _____ _ 

Depth below land surface of tested zone:_2=---0=~.__-_..:::;~..:..-s~C>'-• ._~:..._ __ _ 
Radius of cas 1 ng, Re: ___ ...,. o .... ~ ..... ;z ____________ _ 

Radius of well, Rw: ___ ,._:5>._..3..,_.,3 ______ _ 

Distance from WT to bottom of tested interval, Lw : ___ ..;..1 .... e;.:...•~f.1...-=------
Length of saturated screen interval, Le: ____ 1_8;:;.;•:...:~;...."L _____ _ 

Thickness of aqu i fer, H =-~-=s.=-.i..,:a~/4..tei:w::cz""":we.:,½~:&,.-....:~::.:;4y:.::· ::x:.:;'--,L..) 
Estimated Porosity of Sand Pack: ____ ._~..;..~;;..._ _____ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): _:::::--,,,-""-..,.....---------

1 nt i a 1 Head change, Yo =--~--...;;:a....,}J-'ft ____ _ 
Arbitrary time value on straight 1 ine, Tc (min)=----------.;;.._.--­

Head at Tc, Yt =-------------------~ 

Name (print}: ;:r tJ;\5ef2..)~ Signature:::::r~z• 

B.45 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: .29f - WI'~ -1 f3 

Dimensions in ft unless otherwise specified 
Project: $5 r r1,;,,1< ~hi 

Date of Test : ___ ..._1/_1•_.l __ .. __ 1 _____ _ 

Type of Test: 42 /4,, wtM4~ ____ __,_,~v,..__.... ......... ~--------

Sl ugg i ng Rod Dimensions, L: ____ ~--------
0: ____ ._::f_o ______ _ 

Theorectical head displacement in 4 inch casing: __ __;;;'2-·~'8-_____ _ 

Location of Field Records and Data: Rc,<.,I .i'3!'!);6 h°/.Q 

Rod within screened interval=---Y---'=s--______ _ 
Depth below land surface of tested zone: _ ___.,-......0~6---_-___ 2.=-4~0-...... 1 __ _ 

Radius of casing, Rc: _____ ._l"l.;;...~ ..... ?-______ _ 

Radius of we 11 , Rw : ___ , __ 3 ___ ,3...__,3 ________ _ 

Distance from WT to bottom of tested interval, Lw: __ _;../_.,,_f...;.• ..... 'l_Z=-------
Length of saturated screen interval, Le: _____ /_~---~_z. _________ _ 

Thickness of aqu i fer, H =-«-S--=~__._M_..f-.4"'""' :;..a:;..z;,~kc:.;.:._,_,_:.,~_a_,/"---
E st i mated Porosity of Sand Pack: ____ ._2-s ______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): _____ .'---0-"3=.3;;.....;.3 _____ _ 

Intial Head change, Yo: _____ /._."f.._._S.._ _____ _ 
Arbitrary time value on straight line, Tc (min): ___ .o~?_s ______ _ 

Head at Tc, Yt: ___ ·.;;...'"'~1;;...-::;.-...;._ ____ _ 

Comments: <2a ,1'..,-<c? 

I ,{ . 0 o ::3 •• :n • 
leis 

'5<?16(( , pf$ 

Name rint Si nature: 

8.47 
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299-Wl0-18 Slug Withdrawal Test 1/16/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• wTHE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 18.9200 

Lw (ft) 

18.9200 

H (ft) 

250.0000 
************************************************ 
Le/Rw • 56.8168100 
A• 3.2651890 
B• 5.365443E-001 
c- 2.9354390 
SANDPACK POROSITY• 2.SOOOOOE-001 
t (min)• 7.500000E-002 
1/t• 13.3333300 
Yo• (ft) 1.4800000 
Vt• (ft) l.627000E-001 
1/t ln(Yo/Yt)• 29.4385200 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.5878730 
************************************************ 
K (ft/day) • 141. 0116000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 2667.9400000 
************************************************ 

8.50 
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Well Number: 2.9f-w1s-z.2-
Dimensions in ft unless otherwise specified 

Project: ,fc& .s.;s: r IY f"-"' r. F°rl.<""" 

Date of Test =--'-« ..... s .... J_., __ 1 ______ _ 

Type of Test: s l« 4 Iaj ~c:,C,·:c,b, 

Slugging Rod Dimensions, L=---='-·~Q ______ _ 
D: -~O 

Theorectical head displacement in 4 inch casing: ___ 2,-...;. ...... 1_8.__ _____ _ 
Location of Field Records and Data: i«.RA J?ceo ... J:s i:-,·l, 

Rod within screened interval=---~~c;.J..._ ______ _ 
Depth below land surface of tested zone:_:z_z::;.o.._z_.1..:..;, ___ -___ z=2-__ 2_. __ ~--~---

Radius of casing, Rc: _____ .,c. ......... _________ _ 
Radius of well, Rw: __ ._;~~_:i _______ _ 

Distance from WT to bottom of tested interval, Lw: __ ___.l......_ _______ _ 

Length of saturated screen interval, Le: ___ 1_1 _______ _ 

Thickness of aquifer, H: __ 2__..._5_0 _ __.__(~ .... 1t"""~"""· ""'"""s ... L .... J_') __ _ 
Estimated Porosity of Sand Pack: __ ~,g~5 _______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): _______ ,=o_3..._ ______ _ 

Intial Head change, Yo: ___ 3_.-8_5 ______ _ 
Arbitrary time value on straight line, Tc (min): ___ . _O_b~1-1--_____ _ 

He ad at Tc, Yt : _ _:::;:-: ::2e~l~9b+---~__:_• .1.\ ___ _ 

Comments : ____ 6 ..... h ............. ~'--'"'--....:>--.._k:"-i"'"'c..=--'?-/<>t ___ p_lo_~...__d __ :± .... V?t ..... • ._ii ___ ~---~ ........ 91 .... 0....__..._C2.. ___ le::p ........ i:S=-/. ___ _ 

-h' rne a6 . 00:30., 1':0 1 

b2c 'M :c::, i \ og-

o.a.; 1"'::4::1\c. 

bc ... 4,;a. u-f : ! im, .' ~c!. t'-- ""b "¥±> Cn ~:bc:.i~h.t li"'\;) l'IP"'- - ~~.i...:. "'~-"~ 

:d"'-fJ; i":,Jeo\:lo"-;, J..kc! c.bnr£,• \JaAjc"j ~c•+l"e= , ~ Yo '5>csz5,¼..- ~h::..., 

Date: h--/4,/1 ( 

8.51 
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10 We 11 299-W15-22 -.., SI ug ~Lthd, ewe I Test. 1/15/91 
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WHC-SD-EN-TI-014, Rev. 0 

299-Wl5-22 Slug Injection Test 1/15/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 19.0000 

Lw (ft) 

19.0000 

H (ft) 

250.0000 
************************************************ 
le/Rw • 57.0570600 
A• 3.2844110 
B• 5.365443E-001 
c- 2.9479060 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 6.970000E-002 
1/t• 14.3472000 
Yo• (ft) 3.8500000 
Yt• (ft) l.OOOOOOE-001 
1/t ln(Yo/Yt)• 52.3767300 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.5907410 
************************************************ 
K (ft/day)• 250.1070000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 4752.0340000 
************************************************ 

B.54 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: :2ff-~/S"-2<,,, 
Dimensions in ft unless otherwise specified 

Project: Ree& s~ 1 TY kn t ~th 

Date of Test : _ _..Y ..... 1._.s .... L ..... 1 ..... 1 _______ _ 

Type of Test: 'Sl~ ,W i+h:k·a~-
Sl ugging Rod Dimensions, L: __ .,,_,.;...•_o _______ _ 

D: • .20 

Theorectical head displacement in 4 inch casing: __ ~'2.~-~'~0 _______ _ 
Location of Field Records and Data: Rc..eer J?.e.c.cnd.s: F ,' k 

Rod within screened interval: ___ '(f=i-F~S.__ ______ _ 

Depth be 1 ow land surf ace of tested zone: ;;i...o 2 • .:is - 2.. 2.. '2 . .,ts 
Radius of casing, Re =---·..:.:/'-!::..L..2:: _______ _ 

Radius of we 11 , Rw : __ .;...:..3=.3=-3"---------
Di stance from WT to bottom of tested interval, Lw: ____ /_._ _______ _ 

Length of saturated screen interval, Le: __ l--7 __________ _ 

Thickness of aquifer, H: ::iso {-t.:,..,.,..,.-kcl.) 
Estimated Porosity of Sand Pack: __ .;...•=~~f _______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): __ ~• =o~q.;...'~l ______ _ 

Intial Head change, Yo: __ .i..:{-... :2,:o...S:""---------

Arbitrary time value on straight line, Tc (min): __ ~,:i;......;;;u--______ _ 

Head at Tc, Vt =---•--'....;;(p'"'"o__.c; ______ _ 

Comments: On ~ii..-...) 0~ 

W?> ,L \~ d ±-; m <- a£ , 00 ~ .....__;.__ I 

/4d c;: 4.J,,,.'<._ 4-v-< ( ~ 
:U ±P<: m-in, J 

s ;:+;.r:::-, co :r <"• C. .J.....Q 

- \opt:.s. 

Name (print): ::r]~n0 L-s-e.- Signature: ~,La. Date: 12/0/2 ( , > 

8.55 
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WHC-SD-EN-TI-014, Rev. 0 

299-W15-22 Slug Withdrawal Test 1/15/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 19.0000 

Lw (ft) 

19.0000 

H (ft) 

250.0000 
************************************************ 
Le/Rw • 57.0570600 
A• 3.2844110 
Bs 5.365443E-001 
c- 2.9479060 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 2.000000E-001 
1/t• 5.0000000 
Yo• (ft) 1.2500000 
Yt• (ft) l.609000E-001 
1/t ln(Yo/Yt)• 10.2505800 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.5907410 
************************************************ 
K (ft/day)• 48.9481100 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 930.0140000 
************************************************ 

8.58 
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WHC-SD-EN-Tl-014, Rev. 0 

Well Number : 2 f'1-w18 -.;i..s 
Dimensions in ft unless otherwise specified 

Project:_f<_C_/f._'4-____ :s_s_-_7 ____ _ 

Date of Test : __ 1_2.,../, __ /_,z..,..l ... 1_0 _____ _ 

Type of Test: __ :?::;:_~' ..,.._I'_' n....,....1 ·«_o/, __ trL-........ __ _ 
~:; 

Slugging Rod Dimensions, L: ___ ( ___ .o ______ _ 
D: ___ ,;;.........,_o ______ _ 

Theorectical head displacement in 4 inch casing: __ ... 2=-·---/_8 _______ _ 
Location of Field Records and Data: Pc,9- 8'=104 ,?.., lz.. --~------z,----=---

Rod within screened interval:__,.r-...=------C..a...t.:)-=L~/'--''--3"-'-...... z_~ .... )--
Depth below land surface of tested zone: ___ /__._z'....a~-------.=i..___._/=k-------

Radius of casing, Re: __ ._/_~_?-_______ _ 

Radius of well, Rw: __ ._3 __ !!:>........_3 ______ _ 

Distance from WT to bottom of tested interval, Lw: __ '2-=2 ..... ,_:2 _______ _ 
Length of saturated screen interval, Le: ____ ~ ____ -o _______ _ 

Thickness of aquifer, H: __ 3_:;,_-_0 ______ _ 
Estimated Porosity of Sand Pack: ___ £_~--------

For Bouwer and Rice Analysis 
Time correction applied to data (min): _ ____.,~0 .... 1_.3_3 ________ _ 

Intial Head change, Yo: __ /...__.;5 ........ / ______ _ 
Arbitrary time value on straight line, Tc (min}: __ ,""".3 __________ _ 

Head at Tc, Yt : __ . _1_a_8_:f.,__ _____ _ 

f.)400 ,< '/4-:g, 

Signature: 

8.59 
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WHC-SD-EN-Tl-014, Rev. 0 

299-WlS-25 Slug Injection Test 12/12/90 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO . 3, HAY-JUNE 1989. 
************************************************ 
Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft) 
--------------------------------------------------.1670 .3330 20.0000 22.2000 350.0000 
************************************************ 
Le/Rw • 60.0600600 
A• 3.3422070 
B• 5.482054E-001 
c- 3.0164010 
t (min)• 3.000000E-001 
1/t• 3.3333330 
Yo• (ft) 1.5100000 
Yt• (ft) l.384000E-001 
1/t ln(Yo/Yt)• 7.9657230 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.6857420 
************************************************ 
K (ft/day)• 21 .4795300 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 429.5906000 
************************************************ 

B.62 



WHC-SD-EN-Tl-014, Rev. 0 

Well Number: ;;.q1-w18-;6 
Dimensions in ft unless otherwise specified 

Project: ___ R• .... Y=---.... fi: ___ SS--T,__ __ _ 
Date of Test : __ 1z.....,./2 .......... ;t¥/_1 ........ o _____ _ 
Type of Test: __ s=' ..... ~'5--t---W"'-"'--'-,_· +.""""'lz~~---1tt_._w=J.a......... __ 

Slugging Rod Dimensions, L: ___ ~~•o..._ ______ _ 
D: __ _.,p\..._O _____ _ 

Theorectical head displacement in 4 inch casing: __ ..::rr:::i.z':!•~'Jr~:__~~L,.Jl~BL_ 
Location of Field Records and Data:__.Ri .... l":'...,e!c~___..&_..,,, __ t/.s _______ .A ...... ·-=L,_=--

Rod within screened interval:_-"!~~,..___,( ....... w""'~"-'-'~..;...=c3~,_~"-'-~--

Depth below land surface of tested zone: __ / __ 9_4,_-_.:2 ... 1 .... ~------
Rad i us of casing, Re : ___ ,__.A...,Z,,_?-________ _ 

Radius of we 11 , Rw : ___ , .... 3._d=-=-3 ______ _ 

Distance from WT to bottom of tested interval, Lw: __ ,.=...;2;....."""2, ______ _ 

Length of saturated screen interval, Le: ____ ::z_ ___ o _________ _ 
Thickness of aquifer, H: __ .3___,.a5;;;,....;..t> ______ _ 

Estimated Porosity of Sand Pack:_....:.1..J.;..,/"""4.__ .... H,,=..1_.,_..,_c~ha--,..,..-a, .... ~ ... • .... n...._ 
,·f\ <;Ac, j "'tr 

For Bouwer and Rice Analysis 
Time correction applied to data (min}: __ &...;;.o_o--'-9_9 _____ _ 

Intial Head change, Yo: _____ /_,_r ______ _ 
Arbitrary time value on straight line, Tc (min}: __ o....,,--.i/..._ ______ _ 

Head at Tc, Yt : ___ o_, .... ;_o_;t ......... 9 ______ _ 

Name (print}: :;t"vBo~.a._ Signature: :57)¥ Date: 11/J~fat 

B.63 
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WHC-SD-EN-TI-014, Rev. 0 

299-Wl8-25 Slug Withdrawal Test 12/12/90 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, HAY-JUNE 1989. 
************************************************ 
Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft) 
--------------------------------------------------.1670 .3330 20.0000 22.2000 350.0000 
************************************************ 
le/Rw • 60.0600600 
A• 3.3422070 
B• 5.482054E-001 
c- 3.0164010 
t (min}• 4.000000E-001 
1/t- 2.5000000 
Yo• {ft} 1.7000000 
Vt• (ft} l.049000E-001 
1/t ln(Yo/Yt}• 6.9634400 
ln[(H-Lw}/Rw]• 6.0000000 
ln(Re/Rw}• 2.6857420 
************************************************ 
K (ft/day)• 18.7768800 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day}• 375.5377000 
************************************************ 

B.66 
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WHC-SO-EN-TI-014, Rev. 0 

Well Number: ,2t:f?- uJ/9-=:>I 
Dimensions in ft unless otherwise specified 

Project: __ R_c_R-'11-__ s._s_·_r ____ _ 

Date of Test:_..,,., / .... 1 ..... i' ..... l'---'-'f._( ______ _ 

Type of Test: ____ .S;....
1 

lt._t;,-+-..... b$~"'"'' c;::==-· c::;......t .... '!!la....a.. __ _ 

Slugging Rod Dimensions, L=------~~•6 ______ _ 
D: ______ . __ 2:_..=o ______ _ 

Theorectical head displacement in 4 inch casing: __ __;;2~•-'-8~------
Location of Field Records and Data: __ A3_c_R.~'ft ___ &_E_~~o,cJ,.__.__..t:_·l. __ 

Rod within screened interval: fl!.S ~ c""'Zl'.?lft:f:) _...,,.,.___ _________ ...a.;..a......., ............ / ...... 

Depth below land surface of tested zone: __ 2_0~7,___-~e2.--.:t.~7...__ ___ _ 

Radius of casing, Rc: ___ ._/~_7 _______ _ 

Radius of well, Rw: __ ,--=3"""3"'"'J~-------
Distance from WT to bottom of tested interval, Lw: ___ 2._/_._t,,_z~-----

Length of saturated screen interval, Le: ___ z._o_. _D ______ _ 

Thickness of aquifer, H: _3_$';_o __ {j~e.,....s_+._,_n"')lf..........,k...._d.___,)....__ 

Estimated Porosity of Sand Pack: ____ ¢ _______ _ 
For Bouwer and Rice Analysis 

Time correction applied to data (min): _____ ,_0_2.._8_3 _____ _ 

Intial Head change, Yo: ___ /_. -'-=5 _______ _ 
Arbitrary time value on straight line, Tc (min): __ ___,::¢.___!_S_S ___ .=0-~--=5 __ 

Comments: &/1t.,l, 4±( 
• '.L. J . 

1 s Gu rfu a s '?::4!:?J 

Head at Tc, Vt : __ ....._=o_.1 .... 8 .... .5~-----

cA~ 

8.67 

zos. 5"2;,, ced 

¢Cu: a. H<-C4r h 

dA~ ee, ·ab 

Date: l.2fe/21 
I I 
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10 We 11 299- W 1 9- 31 -., Slug -W lthdrewe--P-Teat 1 /17/91 .._ 
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WHC-SD-EN-Tl-014, Rev. 0 

299-Wl9-31 Slug Injection Test 1/17/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE• 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
Re (ft) 

.1670 

Rw (ft) Le (ft) 

.3330 20.0000 

Lw (ft) 

21.6200 

H (ft) 

350.0000 
************************************************ 
Le/Rw • 60.0600600 
A• 3.3422070 
B• S.482054E-001 
c- 3.0164010 
t {min)• 7.SOOOOOE-002 
1/t- 13.3333300 
Yo• {ft) 1.7500000 
Vt• {ft) 9.850000E-002 
1/t ln(Yo/Yt)• 38.3641900 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.6738100 
************************************************ 
K (ft/day)• 102.9893000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 2059.7850000 
************************************************ 

B.70 
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WHC-SD-EN-TI-014, Rev. 0 

We 11 Number: ;;J,17 - '-v 1 'i - -3 I 

Dimensions in ft unless otherwise specified 
Project: __ ~_i::.. __ ~ __ 4-____ s_-.s_7 ____ _ 

Date of Test: __ , .__/_/_.Z7_.,/;_.,f'__._/ _____ _ 

Type of Test : __ 4 ____ ' -____.':Cl .... ,..;t; ____ · ~--~----~--~-( __ _ 

Slugging Rod Dimensions, L: ___ ~l~-~o~------
0: __ --~,;;,..._o ______ _ 

Theorectical head displacement in 4 inch casing: __ _.;;;z;...; __ /8::,_ ______ _ 

Location of Field Records and Data: ,Pct!,._ ,&/c,a fecie?;> ;:::1,F 

Rod within screened interval=--~~-~---..... 0..__#~A--;~~-.............. o~•~~~~)-­
/ 

Depth below land surface of tested zone: ___ 2_0~?_-_,_~_7 ____ _ 
Radius of casing, Rc: ___ ._./_.,_r ______ _ 

Radius of well, Rw: ___ . .._3=.3a.......::a..3 _____ _ 

Distance from WT to bottom of tested interval, Lw: ___ 2~/ ..... _~_z _____ _ 
Length of saturated screen interval, Le: ___ ::z_o;_•;...;o~------

Thickness of aquifer, H:__..B ... :$2-=-_.,C~-;::..,.sh~m~~~d:::,,.,):,__ __ _ 

Estimated Porosity of Sand Pack: __ ..... :?"d ___ lt ____ · ____ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min): __ _..._,~o .... o;.....,..f~1------

I nt i al He ad change, Yo: ___ z_. "f ........ S_1_~..__ ____ _ 
Arbitrary time value on straight line, Tc (min): ___ , __ 0_?-______ _ 

Head at Tc, Vt: ___ ._1_0_1_1 ______ _ 

ccaL4a ) 

Lcdr.:. ,,, ½>L . 

Date: ILfr/11 

B. 71 
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10 We I I 299-W19-31 -.., Slug Wtthdrowol Te~ t 1 /17/91 
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WHC-SD-EN-TI-014, Rev. 0 

299-Wl9-31 Slug Withdrawal Test 1/17/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft) 
--------------------------------------------------

.1670 .3330 20.0000 21. 6200 350.0000 
************************************************ 
Le/Rw • 60.0600600 
A• 3.3422070 
B• S.482054E-001 
c- 3.0164010 
t (min)• 7.000000E-002 
1/t• 14.2857100 
Yo• (ft) 2.4500000 
Vt• (ft) l.OllOOOE-001 
1/t ln(Yo/Yt)• 45 .5390400 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)~ 2.6738100 
************************************************ 
K (ft/day)• 122.2503000 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 2445.0050000 
************************************************ 

B.74 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: 2.'19 - W/1 - .3 2. 

Dimensions in ft unless otherwise specified 
Project: ~R~ .ss T 

Date of Test: 'lit/r 1 

Type of Test: _ ..... 2.a.aiug""".+--.... , ..... a ..,,.....,6=~-~ ..... J"""', i? ..... w.....__ __ _ 

Slugging Rod Dimensions, L: ________ ~-------
D: ___ ...._~ __ o ______ _ 

Theorectical head displacement in 4 inch casing: __ __.2 .......... 1 .... e"--------

Distance 

Location of Field Records and Data: 6'c~4: /!u"lefs £(_._ 
Rod within screened interval: ~ 

Depth below land surface of tested zone:===~=o=5=·=8===-==~=z==s=. <e====== 
Radius of casing, Re: ___ . .... ( ..... ~_-:;--______ _ 

Radius of we 11 , Rw : __ ___.. 3..,.3=~---------
from WT to bottom of tested interval, Lw: _____ 1f._._8 _______ _ 
length of saturated screen interval, le: __ _./_._9_ ..... g ______ _ 

Thickness of aquifer, H: __ 3==-S...;.0--=~::;....o-...,J"-=La..,,_ __ 

Estimated Porosity of Sand Pack: ___ ~~,~-~--------

For Bouwer and Rice Analysis 
Time correction applied to data (min): ~ 0.01.33 

Intial Head change, Yo: ___ ,_7.~'.S ______ _ 
Arbitrary time value on straight line, Tc (min): ___ 8'_.o ________ _ 

Head at Tc, Vt: _____ , -~--8 .......... Cf _____ _ 

Signature~ Date: /.z/tr/21 
I 

8.75 
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WHC-SD-EN-TI-014, Rev . 0 

299-Wl9-32 Slug Injection Test 1/14/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
Re (ft) Rw (ft) Le (ft) Lw (ft) H (ft) 
--------------------------------------------------.1670 .3330 19.8000 19.8000 350.0000 
************************************************ 
Le/Rw • 59.4594600 
A• 3.3231830 
B• 5.482054E-001 
c- 3.0164010 
t (min)• 8.0000000 
1/t• l.250000E-001 
Yo• (ft) 7.500000E-001 
Vt• (ft) 8.900000E-002 
1/t ln(Yo/Yt)• 2.664296E-001 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.6283470 
************************************************ 
K (ft/day)• 7.101751E-001 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 14.0614700 
************************************************ 

8.77 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number: ~o/f- kl/1 -.32_ 

Dimensions in ft unless otherwise specified 
Project:__.,£"""--"-c ...... &.....,'9.__ __ ..s.s;;;;;;_ .... r ___ _ 

Date of Test : __ _.1/'. ..... 1 ..... t, ..... 0 __ f. __ ~----.,---

Type of Test :_=.5_._6~~-+--w_,_·f_A=cl✓......,,q-'-W-t;.....;;..;../ __ 

Slugging Rod Dimensions, L: ____ ~-------
D: ___ ---'. e/~O ____ _ 

Theorectical head displacement in 4 inch casing: ___ -?_._/_8 _____ _ 
Location of Field Records and Data: .Rcf11- ,,B,42ci 1'7/~ 

Rod within screened interval: __ J-+-'--J"--------­
Depth below land surface of tested zone: ;:J,,5 . 8 - .;,~ S"t l ( vf)L -u:,SJS) -Radius of casing, Re: _______ , _l ...... ~ ....... 1:....._ ____ _ 

Radius of we 11 , Rw : _____ ,..3 _____ 3_-? ______ _ 

Distance from WT to bottom of tested interval, Lw: ____ /.._f_. =-'------
Length of saturated screen interval, Le: _______ / .... f_. __ 8 _________ _ 

Thickness of aquifer, H:_=.3:::5=-_0_""'£r-/,""''-'-n?.c;...;.;. ;.;.:...;..at:....:/,
7

).__ __ 

Estimated Porosity of Sand Pack: _____ .~ __ 5 ______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min):_,,...., ......... ,.......:.'-0"'"'1..3;;,-....__--,-...,.....,... __ _ 

S l i l\.c. Intial Head change, Yo: __ ....... ._ ________ _ 

Arbitrary time value on straight line, Tc (min): _____ --+ __ ......._...;.._ __ 

He ad at Tc, Yt : _, -~-~_'1 __ ....._ __________ _ 

Comments:_-=5:;;..;0;;.__~r....::;~..:...j_-t,....;...:.;;~_~....,,s...,,d:;.::;¼"'-'=an~-~½u'.'J.-,, .. ......,,,y:;;,;:S=-· ... R~~-----------

Name rint 'J"'VBor k4!.s--... Si nature: 

B.79 
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WHC-SD-EN-TI-014, Rev. 0 

299-W19-32 Slug Withdrawal Test 1/14/92 Line 1 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re {ft) 

.2205 

Rw {ft) Le {ft) 

.3330 19.8000 

Lw {ft) 

19.8000 

H {ft) 

350.0000 
************************************************ 
Le/Rw • 59.4594600 
A• 3.3231830 
B• 5.482054E-001 
c- 3.0164010 
SANDPACK POROSITY• 2.500000E-001 
t (min)= 2.0000000 
1/t• 5.000000E-001 
Yo• (ft) 1.8000000 
Vt• (ft) 2.493000E-001 
1/t ln(Yo/Yt)• 9.884425E-001 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.6283470 
************************************************ 
K (ft/day)• 4.5950060 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)= 90.9811000 
************************************************ 

B.83 
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WHC-SD-EN-Tl-014, Rev. 0 

299-Wl9-32 Slug Withdrawal Test 1/14/92 Line 2 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, HAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 19.8000 

Lw (ft) 

19.8000 

H (ft) 

350.0000 
************************************************ 
Le/Rw • 59.4594600 
A• 3.3231830 
B= 5.482054E-001 
c- 3.0164010 
SANOPACK POROSITY• 2.500000E-001 
t (min)= 8.0000000 
1/t= l.250000E-001 
Yo• (ft) 8.000000E-001 
Yt= (ft) l.240000E-001 
1/t ln(Yo/Yt)• 2.330413E-001 
ln[(H-Lw)/Rw]~ 6.0000000 
ln(Re/Rw)• 2.6283470 
************************************************ 
K (ft/day)• 1.0833470 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 21.4502600 
************************************************ 

B.84 
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WHC-SD-EN-TI-014, Rev. 0 

Well Number : ~ 99'- t...>~~ - 13 
Dimensions in ft unless otherwise specified 

Project:_....;;..S.~s_t _______ _ 

Date of Test : __ 1 _,~"""l..:.1..;,.z/'--'-!-=D'-------­
Type of Test :__,;;.S:;;..:~;-=,,.i~-,l,.,l.1t~,< .... c .... .?e.:,..:;;.,.a.;..::>t-=---­

Sl ugg i ng Rod Dimensions, L=---~'~·~o~-----
D• .~o ·-----------

Theorectical head displacement in 4 inch casing: _ __,-=<~·a.../8=--------
Location of Field Records and Data: lrce,,, &~ ~4, 

Rod within screened interval:_,~~=s~-------­
Depth below 1 and surface of tested zone: ~ If~.-'/ .,~If. 7' 6-J'- lfrf:S+) 

Radius of casing, Re:_._ . ._/"'""~--;:-_______ _ 

Radius of we 11 , Rw :_.;.., .::::3;....::3_3""---------
Di stance from WT to bottom of tested interval, Lw:_........,;;._o.....;.-=B;....;;,..3 _____ _ 

Length of saturated screen interval, Le: _ ___,;;.-2.=-o_ . .a...83 ______ _ 
Thickness of aquifer, H: _ ____,3:::;...;;;;;5_o _______ __ 

Estimated Porosity of Sand Pack: f& /47;19i A i n ~J 
For Bouwer and Rice Analysis 

Time correction applied to data (min)=--~~--------
lntial Head change, Yo: _ __._/_ . ...,8....;..0 ______ _ 

Arbitrary time value on straight line, Tc (min): __ ._/_O _______ _ 

Name (print): JJ> &5~ 

Head at Tc, Yt: _ _,;,,_0_5_"?-______ _ 

Signature: Vljfak 

B.85 

, 0/!J~J 

Date: 17-/1/816/ 
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299-W23-13 Slug Injection Test 12/12/90 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE• 
GROUND WATER, VOL 27, NO. 3, HAY-JUNE 1989. 
************************************************ 
Re (ft) 

.1670 

Rw (ft) Le (ft) 

.3330 20.8300 

Lw (ft) 

20.8300 

H (ft) 

350.0000 
************************************************ 
Le/Rw • 62.5525500 
A• 3.4158890 
B• 5.665609E-001 
c- 3.0754290 
t (min)• 1.000000E-001 
1/t• 10.0000000 
Vo• (ft) 1.8000000 
Vt• (ft} 5.700000E-002 
1/t ln(Yo/Vt)• 34.5249100 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw}• 2.6673110 
************************************************ 
K (ft/day)• 88.7732800 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 1849.1470000 
************************************************ 

8.88 
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WHC-SD-EN-Tl-014, Rev. 0 

We 11 Number: :2.. 9 t - 4J,;J. 3-a 
Dimensions in ft unless otherwise specified 

Project: ___ Rc._c:'A"__../.f ________ s_s_r ____ _ 
Date of Test: __ #_1_,.,....../ .... 2.=---,----­

Type of Test: ~ 4,1 ,._t~J 
Slugging Rod Dimensions, L: _____ ,~o _____ _ 

D: ___ "'"«-==~,...,0'-------
Theorectical head displacement in 4 inch casing: ___ 2 ___ ._l_.d ______ _ 

Location of Field Records and Data:_'""'/P,-='C,.._R ..... &:'-<--· _,_&,;,,zz=--"'""',,;=-,,/,~~---t,---

Rod within screened interval: _ _,~ .......... -------------
Depth below land surface of tested zone:_/_9_r!_,_S"_7 __ -_.:2_/~7-. <:.../ ___ _ 

Radius of casing, Re: ___ ."----1,-~ __ ?:....._ ____ _ 

Radius of we 11 , Rw: ___ ·_3 ___ 3..,.3"-------
Di stance from WT to bottom of tested interval, Lw: __ ;;;2.. ___ 0 ......... 8 ........ :3..__ ____ _ 

Length of saturated screen interval, Le: __ 2'-"'{)'-, ......... 8..,_.,.,;;.,.~------
Thickness of aquifer, H: ___ 3_.s""""--'o ________ _ 

Estimated Porosity of Sand Pack: ____ ._~_£ ______ _ 

For Bouwer and Rice Analysis 
Time correction applied to data (min):_....;a,,.,_,_ _______ _ 

lntial Head change, Yo: ____ ...;;::...,.,:------
Arbitrary time value on straight line, Tc (min): _______ ....;a,,.,=---

Head at Tc, Vt: _________ ____;;::,,,_ 

Comments: S-o ,=t:4&' -~ 

Name (print): ;fcJ 8 d25b.es-<L Signature: Date: 12/;B / ff 

8.89 



9'4 , .. ~¥, d li6. •;irg/ 
. --~ q t.i • t:.. ll1 r.. 

4.00 We I I 299-W23-13 
Slug Wtthdrowol Test 12/12/~b ,...., ..., Row doto 

<+-
'-' 

CD 3.00 
> 
CD 

0 _, 
2.00 ..., 

0 ..., 
c.o 

E 
1. 00 0 

L 
0:, <+-. 
'° CD 0 

O> 
C 0.00 0 

.c 
u 

-0 
0 

CD - 1 00 .c • 

-2.00-t-----.--r--r--rrr,.,,---.--r-,r-TT1rm---r--r-r-rrrm--r~T"TTTTTT"-,----.--r-r-r..-n, 
0.001 0.01 0. 1 1 10 100 

e I 0 p s e d t l me ( m l n ) 

-= :I: 
n 
I 

V, 
C, 
I ,.., 

:z 
I 

-• -I 
0 -~ 
::0 
11> 
< . 
0 



N"i 
I ~ 

,~..,.i 

• 
"° 

I
~ .. ,_. ... " ·-:::r-

°' 

WHC-SD-EN-TI-014, Rev. 0 

Wel 1 Number: :2 9f- w.:? .3 - JJ./ 
Dimensions in ft unless otherwise specified 

Project:_.;;;.s:s-=· ___._r ________ _ 

Date of Test :___.-fr""'½..:..1_.,.~/......;...f.._l ______ _ 

Type of Test: 20,drc:biu (s4--a) 
Slugging Rod Dimensions, L=--~--------

D: • .=< 

Theorectical head displacement in 4 inch casing: __ ...=2;;_ ...... 1-=8 ______ _ 
Location of Field Records and Data: /?C.f'A- kwr/.s ~-le 

Rod within screened interval:_--.::;1f'"',,"-"'~'--------­
Depth below land surface of tested zone:_..;../.._;.,_,.;..;•~;;..-_J __ -_~~/.-:8;..:.._5""-_ 

Radius of casing, Rc: __ -+-, ...... 1"""'1 ..... i': ______ _ 

Radius of we 11 , Rw: __ ....;•....;3=3;.::3~-----­

Di stance from WT to bottom of tested interval, Lw: __ .....;/;...;8;;..._._9~~-------
Length of saturated screen interval, Le: __ ....;1....;~..:.-...1.l ... &1-_____ _ 

Thickness of aquifer, H: __ ..;;.3..;;;s;;......:o;...;_ _____ _ 

Estimated Porosity of Sand Pack:_~•A~~--------

For Bouwer and Rice Analysis 
Time correction applied to data {min): __ .;..'..;;.t::7..:../-=3~3~-----

Intial Head change, Yo: __ _,,~B'-=3...:./...:./ _____ _ 

Arbitrary time value on straight line, Tc (min): ___ z_.o.;__ ______ _ 
Head at Tc, Vt : __ ._-'--l ..... ~;;......;;.5...;;;5;;..__ ____ _ 

,f!,t:J ., d.b 
ef 3 al4t?Vd't.. 7 

Name {print): ~L) E,<'5~ Signature: Date: 11//¥9/ 
7 
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WHC-SD-EN-TI-014, Rev. 0 

299-W23-13 Slug Injection Test 4/12/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, HAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 18.9800 

Lw (ft) 

18.9800 

H (ft) 

350.0000 
************************************************ 
Le/Rw • 56.9969900 
A• 3.2844110 
B• 5.365443E-001 
c- 2.9479060 
SANDPACK POROSITY• 2.SOOOOOE-001 
t (min)z 2.0000000 
1/t= 5.000000E-001 
Yoz (ft) 8.311000E-001 
Yt• (ft) 4.655000E-001 
1/t ln(Yo/Yt)= 2.898190E-001 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)= 2.5894600 
************************************************ 
K (ft/day)• 1.3847040 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)= 26.2816800 
************************************************ 

8.94 



WHC-SD-EN-TI-014, Rev. 0 

Well Number: dtJ I - t.J~3 -/1 
Dimensions in ft unless otherwise specified 

Project:--".:5_.S-'-r _______ _ 
Date of Test : __ ;.,t.f /;..;.1..,.z/'--,;...f.;...I ____ _ 

Type of Test :--==5~k=rJ~' _
1 

.... w""'-1L.ll.t~~t/4-=ap~M=~:;...:;.__-
Sl uggi ng Rod Dimensions, L: ___ ..;;;t,;..._.o ______ _ 

D: ___ . ....:.;2.~o:;_ _____ _ 

Theorectical head displacement in 4 inch casing: __ ....;;2;:..,;.J../....,8..__ _____ _ 

Location of Field Records and Data: lf'c:r.RJI... i?eCP2at r~ 
Rod within screened interval: __ ..;;;fj!:.,r=...> _______ _ 

Depth below land surface of tested zone:_...;,/_9'.~. 5....;Z=---_-...;;;21;;;.....:8;_-:;..:5=---­
Rad i us of casing, Re: __ __;,,•-'-/..::;6-_f'--------

Radius of well, Rw: __ ___.:;.,_...33=--=3::;__ _____ _ 

Distance from WT to bottom of tested interval, Lw: ___ /._.'8"-'-'.z'-"8:......-_____ _ 

Length of saturated screen interval, Le: __ ~/,...,.8'...:.-.. Z..:.:8;..._ _____ _ 
Thickness of aquifer, H: _ __,.,...i3 ... 7-....;D::...,_ ______ _ 

Estimated Porosity of Sand Pack:_~-...;.~-5~-------

For Bouwer and Rice Analysis 
Time correction applied to data (min): _ ___,;_'....;;Cl=-::t;....,=-------

Intial Head change, Yo: __ ,_.::,'-p_- ;,_o_.,c;...._ _____ _ 

Arbitrary time value on straight line, Tc (min): __ S-.::::....;..• ....;;o;,__ ______ _ 

Head at Tc, Vt : __ ,_~_=<_~___;2;..._ ____ _ 

ef . 2 .3 iP 2 . '2 ".?!::Yin., 

I 

Name rint Si nature: V/~,, ~~ Date: /'7/ .#11 

8.95 
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WHC-SD-EN-TI-014, Rev. 0 

299-W23-14 Slug Withdrawal Test 4/12/91 
**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE• •THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 
************************************************ 
************************************************* 
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
Re (ft) 

.2205 

Rw (ft) Le (ft) 

.3330 18.9800 

Lw (ft) 

18.9800 

H (ft) 

350.0000 
************************************************ 
Le/Rw • 56.9969900 
A• 3.2844110 
B• 5.365443E-001 
c- 2.9479060 
SANDPACK POROSITY• 2.500000E-001 
t (min)• 5.0000000 
1/t• 2.000000E-001 
Yo• (ft) 9.306000E-001 
Yt• (ft) 2.232000E-001 
1/t ln(Yo/Yt)• 2.855523E-001 
ln[(H-Lw)/Rw]• 6.0000000 
ln(Re/Rw)• 2.5894600 
************************************************ 
K (ft/day)• 1.3643180 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)• 25.8947600 
************************************************ 

8.98 
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Constituent Yell Max of Result Min of Result Average of Result COt.l'lt of Result COt.l'lt of LT 
--- ------ -------------- -- --------- ---- -- -·-----···-- ---·-------- - ----·-------- ---- ------·------ --------------- --------·--

Arsenic 2·\110-15 6.00 6.00 6.00 1 0 
Arsenic 2·\110-4 8.00 8.00 8.00 1 0 
Arsenic 2· \110-8 101.00 101.00 101.00 1 0 
Arsenic 2·\110-9 20.00 16.00 18.00 2 0 
Arsenic 2·\115-12 7.00 7.00 7.00 1 0 
Arsenic 2-1115-15 5.00 5.00 5.00 6 5 ~ 

::c Arsenic 2-\115-4 20.00 20.00 20.00 1 0 n 
Arsenic 2-\118-15 10.00 10.00 10.00 

I 
1 0 VI 

C, Arsenic 2· \118-21 5.00 5.00 5.00 7 6 I 
l'T1 Arsenic 2·\119-21 18.00 14.00 16.00 2 0 :z 

n Arsenic 2-1119-27 12.00 12.00 12.00 0 
I ..... -w Arsenic 2·\122-20 7.00 7.00 7.00 0 I 

0 Arsenic 2·\17-6 10.00 5.00 6.J] 6 3 ..... 
~ 

:,:, 
ll> Arsenic, filtered 2·\110-15 5.00 5.00 5.00 1 0 < 

Arsenic, filtered 2· \110-4 6.00 6.00 6.00 1 0 
Arsenic, filtered 2·\110-9 16.00 ' 15.00 15.50 2 0 

0 

Arsenic, fl l tered 2· \115-4 24.00 24.00 24.00 1 0 
Arsenic, ft l tered 2-\118-15 12.00 12.00 12.00 0 
Arsenic, filtered 2-\118-21 5.00 5.00 5.00 7 6 
Arsenic, filtered 2·\119-21 14.00 13.00 13.50 2 0 
Arsenic, filtered 2-\119-27 12.00 12.00 12.00 1 0 
Arsenic, filtered 6-47-60 7.00 5.00 6.00 2 1 

Carbon Tetrachloride by GC/MS 2· \110-13 18.00 7.00 11.78 9 0 
Carbon Tetrachloride by GC/MS 2-\110-4 2800.00 2590.00 2663.]] 3 0 
Carbon Tetrachloride by GC/MS 2-\110-8 49.00 49.00 49.00 1 0 
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Constituent llell Max of Reaul"t Min of Result Average of Result C<Ult of Result Cou,t of LT 

---------------------------------------- ----·------· --·--·--·---- ------------- ----------------- --------------- ----------· 
Carbon Tetrachloride by GC/MS 2-1110-9 2300.00 1700.00 2000.00 2 0 
Carbon Tetrachloride by GC/MS 2-1111-14 860.00 650.00 166.61 3 0 
Carbon Tetrachloride by GC/MS 2-1111-7 2500.00 2080.00 2290.00 2 0 
Carbon Tetrachloride by GC/MS 2-1114-2 1050.00 920.00 983.33 3 0 
Carbon Tetrachloride by GC/MS 2-1114-5 860.00 300.00 630.00 3 0 
Carbon Tetrachloride by GC/MS 2-1114·6 320.00 280.00 300.00 10 0 
Carbon Tetrachloride by GC/MS 2-1115-10 4200.00 2800.00 3620.00 4 0 :E: 

:I: 
Carbon Tetrachloride by GC/MS 2-1115-11 5550.00 4350.00 4900.00 3 0 ("") 

I 

Carbon Tetrachloride by GC/MS 2-1115-12 1920.00 1320.00 1580.00 3 0 V> 
c:::, 

Carbon Tetrachloride by GC/MS 2-1115-15 800.00 264.00 471.00 1 0 I 

rT'1 

Carbon Tetrachloride by GC/MS 2-1115-16 8700.00 1780.00 6997.14 1 0 :z 
I 

("") Carbon Tetrachloride by GC/MS 2-1115-18 2600.00 14.00 1298.83 6 0 -I ..... 
~ Carbon Tetrachloride by GC/MS 2-1115-19 1500.00 710.00 1105.00 2 0 I 

0 
Carbon Tetrachloride by GC/MS 2-1115-20 193.00 192.00 192.50 2 0 -~ 
Carbon Tetrachloride by GC/MS 2-1115-24 380.00 380.00 380.00 1 0 
Carbon Tetrachloride by GC/MS 2-1115-4 2090.00 1830.00 1960.00 2 0 ::0 

Cl) 

Carbon Tetrachloride by GC/MS 2-1115-7 2390.00 2310.00 2350.00 2 0 < 

Carbon Tetrachloride by GC/MS 2-1115-8 1110.00 130.00 620.00 2 0 0 
Carbon Tetrachloride by GC/MS 2-1118-15 120.00 89.00 106.33 J 0 
Carbon Tetrachloride by GC/MS 2-1118-17 2000.00 12.00 553.50 4 0 
Carbon Tetrachloride by GC/MS 2-1118-20 14.00 5.00 9.50 2 1 
Carbon Tetrachloride by GC/MS 2-1118-21 180.00 92.00 139.00 1 0 
Carbon Tetrachloride by GC/MS 2-1118-23 928.00 195.00 679.50 8 0 
Carbon Tetrachloride by GC/MS 2-1118-24 1400.00 575.00 816.71 1 0 
Carbon Tetrachloride by GC/MS 2-1118-26 250.00 208.00 229.00 2 0 
Carbon Tetrachloride by GC/MS 2-1118-4 194.00 98.00 137.33 3 0 
Carbon Tetrachloride by GC/MS 2-1118-5 3640.00 3310.00 3516.67 3 0 
Carbon Tetrachloride by GC/MS 2-1118-9 210.00 121.00 165.50 2 0 
Carbon Tetrachloride by GC/MS 2-1119-1 1.00 1.00 7.00 0 
Carbon Tetrachloride by GC/MS 2-1119-11 115.00 115.00 115.00 0 
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Const ltuent IJell Max of Result Min of Result Average of Result Cou,t of Result Cou,t of LT 
---------------------------------------- -----· ------ -----···-·--- ------··---·- -- --------------- ··------------- -----------

Carbon Tetrachloride by GC/MS 2-1,119-12 20.00 20.00 20.00 1 0 
Carbon Tetrachloride by GC/MS 2-1,119-13 39.00 33.00 36.00 3 0 
Carbon Tetrachloride by GC/MS 2-1,119-15 127.00 63.00 84.20 5 0 
Carbon Tetrachloride by GC/MS 2·1J19·16 209.00 120.00 162.40 5 0 
Carbon Tetrachloride by GC/MS 2·1J19-18 89.00 9.00 44.50 4 0 
Carbon Tetrachloride by GC/MS 2-IJ19-19 20.00 10.00 15.00 2 0 
Carbon Tetrachloride by GC/MS 2-IJ19·2 22.00 22.00 22.00 1 0 :c 

:c 
Carbon Tetrachloride by GC/MS 2-1,119-20 42.00 23.00 ]3.40 5 0 n 

I 
Carbon Tetrachloride by GC/MS 2-1,119-23 37.00 20.00 28.50 2 0 VI 

0 
Carbon Tetrachloride by GC/MS 2-1,119-24 24.00 14.00 19.00 5 0 I 

Carbon Tetrachloride by GC/MS 2-1,119-25 31.00 21.00 
,.., 

26.00 2 0 :z 
I 

n Carbon Tetrachloride by GC/MS 2-1,119-26 30.00 30.00 ]0.00 1 0 --i .... 
(.n Carbon Tetrachloride by GC/MS 2-IJ19-27 13.00 1.00 10.00 2 0 I 

0 
Carbon Tetrachloride by GC/MS 2-1,119-28 51.00 50.00 50.50 2 0 ...... 

~ 
Carbon Tetrachloride by GC/MS 2-1,119-3 120.00 49.00 87.67 3 0 ~ 

Carbon Tetrachloride by GC/MS 2-1,119-9 120.00 99.00 110.25 4 0 ;;:o 
11> 

Carbon Tetrachloride by GC/MS 2-1,122-20 13.00 9.00 10.75 4 0 < 
Carbon Tetrachloride by GC/MS 2-Y6-2 132.00 87.00 105.67 9 0 
Carbon Tetrachloride by GC/MS 2-1,17-4 278.00 5.00 

0 
166.]3 9 2 

Carbon Tetrachloride by GC/MS 2-1,17-5 43.00 23.00 29.50 8 0 
Carbon Tetrachloride by GC/MS 2-1,17-8 5.00 4.00 4.50 2 1 
Carbon Tetrachloride by GC/MS 6-38-70 58.00 29.00 ]7.00 5 0 
Carbon Tetrachloride by GC/MS 6-39-79 990.00 430.00 767.50 8 0 

Chlorofora 2·1,110-14 7.00 5.00 5.29 7 6 
Chlorofora 2-1,110-4 21.00 16.00 19.00 ] 0 
Chlorofora 2-1,110-9 16.00 14.00 15.00 2 0 
Chlorofor• 2-1,111-14 10.00 4.00 6.00 3 2 
Chlorofora 2-IJ11-7 37.00 15.00 26.00 2 0 
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Constituent ~ll Max of Result Min of Result Average of Result Cou,t of Result Cou,t of LT 
--- -- -- -- -------------- --- ---- ------ ---- ·- --·- ------ -- -·--------- ----------- -- ------- -- -------- ---------- ----- ---- --- ----

Chlorofon1 2-1114· 2 12.00 7.00 9.33 3 0 
Chlorofon1 2-1114-5 12.00 3.00 6.67 3 2 
Chlorofor• 2-1114-6 6.00 3.00 3.30 10 9 
Chlorofor• 2-1115-10 27.00 13.00 20.75 4 0 
Chlorofon1 2-1115-11 40.00 21.00 31.33 3 0 
Chlorofon1 2-1115·12 26.00 20.00 23.00 3 0 
Chlorofor• 2-1115-15 10. 00 3.00 5.86 7 3 :e: 

::c Chlorofor• 2-1115-16 71.00 33.00 48.86 7 1 n 
I 

Chlorofor• 2-1115-18 27.00 5.00 14.50 6 2 V) 
c:, 

Chlorofor• 2-1115-19 179.00 173.00 176.00 2 0 I ..,, 
Chlorofor11 2-1115-20 11.00 9.00 10.00 2 0 z 

I 
n Chlorofor• 2-1115-24 31.00 31.00 31.00 1 0 --f 

°' Chlorofon1 2-1115-4 19.00 16.00 
..... 

17.50 2 0 I 

Chlorofon1 2-1115-7 24.00 19.00 
0 

21.50 2 0 ..... 
Chlorofon1 2-1115-8 1650.00 1540.00 """ 1595.00 2 0 
Chlorofon1 2-1118-17 204.00 13.00 100.75 4 0 :;:o 

Chlorofon1 2-1118-20 26.00 25.00 25.50 2 
n> 

0 < 
Chlorofor• 2·1118-21 5.00 4. 00 4.71 7 6 
Chlorofon1 2-1118-23 8.00 4.00 6.00 8 

0 
1 

Chlorofon1 2-1118-24 23.00 13.00 18.43 7 0 
Chlorofon1 2-1118-26 38.00 18.00 28.00 2 0 
Chlorofor• 2-1118-4 632.00 420.00 520.67 3 0 
Chlorofor• 2-1118·5 28.00 19.00 24.67 3 0 
Chlorofon1 2-1118-9 19.00 7.00 13.00 2 0 
Chlorofon1 2-1119-16 5.00 4.00 4.60 5 2 
Chlorofor• 2-1119-20 6.00 3.00 4.40 5 4 
Chlorofon1 2-1119-23 7.00 4.00 5.50 2 1 
Chlorofom 2-1119-24 6.00 3. 00 4.20 5 4 
Chlorofor .. 2-1119-25 5.00 3.00 4.00 2 
Chlorofor• 2-1119-28 10.00 9.00 9. 50 2 0 
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Const ltuent Mell Max of Reaul t Min of Reaul t Average of Result Count of Result Count of lT 

----·----------------------------------- ---------·-· ............................ ·---·-------- ----------------- --------------- -----------
Chlorofor• 2-M19-9 5.00 3.00 3.75 4 3 
Chlorofor• 2-M22-20 10.00 8.00 8.75 4 0 
Chlorofor• 2-M27-1 14.00 5.00 7.40 5 1 
Chlorofor• 2-M7-4 6.00 5.00 5.22 9 0 
Chlorofor• 6-39-79 6.00 3.00 5.50 8 1 

:c: 
:x:: 

Chr011lu• 2-M10-13 89.00 24.00 40.14 7 0 n 
I 

ChrOllllu• 2-M10-14 91.00 34.00 52.33 6 0 V, 
0 

Chr011lu• 2-M10-15 174.00 174.00 174.00 1 0 I 

IT1 
Chrmlu• 2-M10-16 138.00 138.00 138.00 1 0 :z 

I 

n Chr011h• 2-M10-4 66.00 66.00 66.00 0 --f ..... 
....... Chr011lu• 2-M10-8 6180.00 6180.00 6180.00 1 0 I 

C) 

Chr0111iu• 2-M10-9 181.00 157.00 169.00 2 0 ...... 
~ 

Chr011lu• 2-M11-14 46.00 46.00 46.00 1 0 
Chr011lu• 2-M11-7 47.00 47.00 47.00 1 0 ::0 

It) 
Chr011lu• 2-M14·10 16.00 10.00 13.00 2 1 < 
Chr011lu• 2-M14-2 298.00 298.00 298.00 1 0 

0 
Chr011lu• 2-M15-10 14.00 14.00 14.00 1 0 
ChrOllllu• 2-M15-11 31.00 31.00 31.00 1 0 
Chr011tu• 2-M15-12 65.00 65.00 65.00 1 0 
Chr011lu• 2-M15-15 108.00 13.00 51.17 6 0 
Chr0111IU1 2-M15-16 142.00 44.00 66.67 6 0 
Chr011iu• 2-M15-17 5n.oo 29.00 145.00 6 0 
Chr011iu• 2-M15-18 129.00 36.00 61.50 6 0 
Chrcnh11 2-M15-19 20.00 20.00 20.00 1 0 
Chr011iu• 2-M15-20 41.00 41.00 41.00 0 
Chrmhn 2-M15-24 39.00 39.00 39.00 1 0 
Chr0111hn 2-M15-8 48.00 48.00 48.00 1 0 
Chr0111iuw 2-M18 -17 85.00 10.00 23.71 7 3 
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Constituent Uell Mu of Result Min of Result Average of Result Count of Result Count of LT 
---------------------------------------- ------------ -·---·-··---- -----··------ ----------------- --------------- -----------
Chroaha 2·U18·20 51.00 51 .00 51.00 1 0 
Chroahn 2· W18·21 133.00 30.00 63.00 1 0 
ChrOB1iua 2·W18·22 107.00 37.00 83.17 6 0 
Chroalua 2·W18·23 68.00 32.00 52.86 1 0 
ChrC1111iua 2·W18·24 109.00 22.00 51.50 6 0 
Chr081lua 2·W18·26 18.00 18.00 18.00 1 0 
Chr0111h.111 2·W18·4 22.00 22.00 22.00 1 0 2l: 

:J: 
Chr0111iua 2·W18·5 21.00 21.00 21.00 1 0 n 

I 

Chr0111iua 2·W18·9 28.00 28.00 28.00 1 0 V, 
CJ 

Chroalua 2·W19·1 149.00 149.00 149.00 1 0 I 

l'T1 
Chr0111lua 2·W19·19 11.00 11.00 11 . 00 1 0 :z 

I 

n Chroahn 2·W19·23 10.00 10.00 10.00 1 0 -f ..... . 
Chroaiua 2·W19·28 47.00 47.00 47.00 1 0 I CX> C> 
Chroahn 2·W19·3 11.00 11.00 11.00 1 0 

,__ 
~ 

Chroalua 2·W22·20 316.00 316.00 316.00 1 0 ~ 

Chroalua 2·U27·1 21.00 13.00 17.00 2 0 :::0 
It) 

Chroalua 2·W6·2 103.00 44.00 67.86 1 0 < 
Chroalua 2·W7·1 75.00 29.00 48.83 6 0 

C> 
ChrOB1iua 2·W7·2 85.00 20.00 38.17 6 0 
Chroaiua 2·U7·3 114.00 25.00 62.57 1 0 
Chroaiua Z-.11·4 144.00 23.00 69.00 1 0 
Chroaha 2·W7·5 88.00 23.00 40.67 6 0 
Chr081lua 2·W7·6 67.00 10.00 34.67 6 1 
Chroaiua 2·W7·7 96.00 96.00 96.00 1 0 
Chr0111iua 2·W7·8 147.00 147.00 147.00 1 0 
Chroaiua 2·W7·9 463.00 463.00 463.00 0 
Chr0111IU11 2·U8·1 54.00 23.00 35.83 6 0 
Chr0111iU11 2·W9·1 186.00 18.00 59.33 6 0 
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Constituent "ell Max of Result Min of Result Average of Result Cou,t of Rnult Cou,t of LT 
---------------------------------------- ·--·-------- ............................... ... ........................... ----------------- ----·---------- -----------

Chr011h•, filtered 2·"10-13 15.00 10.00 10.71 1 6 
Chroalua, filtered 2· W10-14 12 .00 10 .00 10.33 6 5 
Chr011h•, fll tered 2-W10·15 94 .00 94.00 94.00 1 0 
Chroalua, filtered 2·W10·16 41.00 41.00 41.00 1 0 
Chroalua, filtered 2-W10·4 65.00 63.00 64.33 3 0 
Chr011iua, fll tered 2·W10·8 10.00 10.00 10.00 1 0 
Chr0111i1.11, filtered 2-W10·9 152.00 135.00 142.33 3 0 ::c: 

::c Chr011lua, filtered 2·W14·2 10.00 10.00 10.00 3 2 ("") 

Chr011lua, filtered 2· W14·6 11.00 10.00 10.17 6 5 
I 

V, 

Chr0111IU11, filtered 2·W15·10 21.00 15.00 17.33 3 
c:, 

0 I 

Chr0111I ua, filtered 2· W15-11 33.00 22.00 27.33 3 0 
,.,, 
:z 

("") Chr011lua, filtered 2· W15· 16 12.00 10.00 11.29 7 2 
I 

~ ..... 
'° 

Chroalua, filtered 2·"15-18 26.00 10.00 13.67 6 3 I 

Chr011lua, filtered 2-W18·21 10.00 10.00 10.00 7 6 
c::, ..... 

Chr011iua, filtered 2·W18·5 14.00 13.00 13.67 3 0 
~ 
~ 

Chr011iua, filtered 2·W19·12 49.00 49.00 49.00 1 0 :;:o 
Chr011iua, filtered 2·W19·18 12.00 10.00 11.00 4 2 

11> 
< 

Chr011iua, filtered 2· W19·24 15.00 · 10.00 11.00 5 4 
Chr011iua, fl l tered 2·W19·3 10.00 10.00 10.00 4 3 

c::, 

Chr011iua, filtered 2·"22-20 339.00 296.00 315.75 4 0 
Chr011lua, filtered 2-W27-1 24.00 10.00 14.33 6 1 
Chr011lua, filtered 2-"6-2 59.00 26.00 36.78 9 0 
Chr011iua, filtered 2·W7· 1 16.00 10.00 11.00 6 5 
Chr011iua, filtered 2-"7-2 17.00 10.00 12.33 6 1 
Chr01niua, filtered 2-W7-4 18.00 10.00 12.57 7 3 
Chroalua, filtered 2-W7-5 15.00 10.00 11.33 6 1 
Chr011iua, filtered Hl8· 1 14.00 10.00 11.00 6 4 
Chr0111i1.11, filtered 2-"9-1 11.00 10.00 10.33 6 3 
Chr0111iua, filtered 6-32 -708 25.00 20.00 22.75 4 0 
Chr0111i1.11, filtered 6-35 -66 26.00 20.00 22.75 4 0 
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Constituent Yell Max of Result Min of Result Average of Result Count of Result Count of LT 

----- -- --- --- ------------- -- ---- -------- ·--·· ----·-- ........ ...... ........ .. .. ---- ------- -- ----------------- ---- ----------- ........ ... .. ... ........ 

Chr011iuw, filtered 6-35-78A 13.00 10.00 11.50 2 1 
Chr0111iun, filtered 6· 36· 61A 15.00 10 . 00 12.75 4 1 

Fluoride 2· Y10·15 4600.00 4600.00 4600.00 1 0 
Fluoride 2· Y10·16 1800.00 1800.00 1800.00 1 0 
Fluoride 2-Y10-4 3270.00 2900.00 3113.33 3 0 :E: 

::c 
Fluoride 2-Y10-8 1200.00 1200.00 1200.00 1 0 n 

I 
Fluoride 2· Y10-9 5200.00 4200.00 4816.67 3 0 V) 

CJ 
Fluoride 2· Y11·14 962.00 500.00 720.67 3 1 I 

Fluoride 2-Y11 -7 1300.00 1200.00 
l"T'1 

1250.00 2 0 z 
n I 

Fluoride 2· Y14 -10 640.00 500.00 546.67 3 2 -4 ..... ,._. 
Fluoride 2-Y14 · 2 1090.00 900.00 988.00 3 0 I 0 

0 
Fluoride 2-Y14 -5 2260.00 1600.00 1920.00 3 0 ..... 

~ 
Fluoride 2·Y14·6 3320.00 2470.00 2804.00 10 0 
Fluoride 2·Y15· 12 1870.00 1600.00 1723.33 3 0 :;x:, 

co 
Fluoride 2· Y15-16 706.00 600.00 651.86 7 0 < 
Fluoride 2-Y15 -18 700.00 500.00 599.33 6 1 
Fluoride 2-1.115-24 600.00 600.00 

0 
600.00 1 0 

Fluoride 2·Y15-4 12800.00 10200.00 11500.00 2 0 
Fluoride 2·Y15· 7 527.00 500. 00 513.50 2 1 
Fluoride 2· Y15 · 8 592.00 500.00 546.00 2 1 
Fluoride 2-Y18· 24 700.00 5n.oo 611.00 7 0 
Fluoride 2-Y18-26 500.00 500.00 500.00 2 1 
Fluoride 2-1.118-4 500.00 500 .00 500.00 3 2 
Fluoride 2· Y18-5 700.00 589.00 637.00 3 0 
Fluoride 2·Y18-8 500.00 500.00 500.00 1 0 
Fluoride 2-Y18-9 500 .00 500.00 500.00 2 1 
Fluoride 2-1.119- 11 667.00 500.00 583.50 2 0 
Fluoride 2-Y19-12 600 .00 600.00 600.00 0 
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Fluoride 2-1119-13 900.00 500.00 743.33 3 1 
Fluoride 2-1119-15 705.00 500.00 560.40 5 l 
Fluoride 2·W19·16 892 . 00 500.00 598.40 5 2 
Fluoride 2-1119-18 655.00 500.00 538.75 4 2 
Fluoride 2-1119-2 500.00 500.00 500.00 0 
Fluoride 2-1119-20 1700.00 500.00 1002.80 5 2 
Fluoride 2·1119-24 U150.00 500.00 870.00 5 4 ~ 

:z: 
Fluoride 2-1119-25 1700.00 1500.00 1600.00 2 0 ("'") 

I 

Fluoride 2·W19· 27 500.00 500.00 500.00 2 1 V, 
c::, 

Fluoride 2·1119· ] 600.00 524.00 571.50 4 0 I 
rr, 

Fluoride 2·W19·9 756.00 500.00 651.50 4 1 :z 
I 

("'") Fluoride 2·W22·12 600.00 500.00 550.00 4 
_,. -...... Fluoride. 2· 1122-22 504.00 500.00 500.80 5 4 I ...... 
C) 

Fluoride 2· W7·6 500.00 500.00 500.00 7 5 ...... 
~ 

Fluoride 6·29-78 625.00 500.00 568.33 l 1 
Fluoride 6-32-708 509. 00 500.00 502.25 4 l :::0 

m 
Fluoride 6-32-72 560.00 500.00 536.00 3 1 < 
Fluoride 6-12-n 676.00 500.00 598.67 3 1 C) 

Fluoride 6· 35-66 521.00 500.00 505.25 4 l 
Fluoride 6·]8-70 691.00 500.00 569.20 5 2 
Fluoride 6-40-62 547.00 500.00 526.67 3 1 
Fluoride 6-44 ·64 745.00 r; :~f). 00 549.00 5 4 
Fluoride 6-47-t.,i) 744.00 ~ 0.00 607.67 l 1 

Fluoride, low Detection level 2-1110-4 2830.00 2830.00 2830.00 1 0 
Fluoride, low Detection level 2-1110-9 4730.00 4730.00 4730.00 1 0 
Fluoride, low Detection level 2· W14 · 2 1110.00 1110.00 1110.00 1 0 
Fluoride, low Detection level 2· W14·5 1750.00 1750.00 1750.00 0 
Fluoride, low Detection level 2· W14·6 3620 .00 2480.00 2911. 11 9 0 
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Fluoride, Low Detection Level 2-\115 -10 383_00 383 . 00 383.00 1 0 
Fluoride, Low Detection Level 2-M15-11 484.00 484.00 484.00 1 0 
Fluoride, Low Detection Level 2-\118- 15 279.00 279.00 279.00 1 0 
Fluorlde, . Low Detection Level 2-\118-5 649.00 649.00 649.00 1 0 
Fluoride, Low Detection Level 2-\119-13 595.00 595.00 595.00 1 0 
Fluoride, Low Detection Level 2-\119-15 520.00 390.00 443.33 3 0 
Fluoride, Low Detection Level 2-\119-16 612.00 515.00 562.33 3 0 ::e: 

:c 
Fluoride, Low Detection Level 2-\119-18 410.00 410.00 410.00 1 0 n 

I 

Fluoride, Low Detection Level 2-\119-19 341.00 341.00 341.00 1 0 V, 
c::, 

Fluoride, Low Detection Level 2-\119-20 339.00 272 .00 305.50 2 0 I ,.., 
Fluoride, Low Detection Level 2-M19-21 231.00 205.00 218.00 2 0 :z 

I 

n Fluoride, Low Detection Level 2-M19-23 418.00 418.00 418.00 1 0 -I ...... ...... Fluoride, Low Detection Level 2-M19-24 367. 00 322.00 344.50 2 0 I 
N 0 

Fluoride, Low Detection Level 2-\119-25 370.00 370.00 370.00 1 0 ...... 
~ 

Fluoride, Low Detection Level 2· M19-26 376.00 376.00 376. 00 1 0 
Fluoride, Low Detect I on level 2-M19-3 538.00 538.00 538.00 1 0 ::tJ 

C1) 

Fluoride, Low Detection Level 2· \119-5 469.00 469.00 469.00 1 0 < 

Fluoride, Low Detection Level 2-M19-9 644.00 574 . 00 607.33 3 0 0 
Fluoride, Low Detection Level 2-\122-1 471 .00 471.00 471.00 1 0 
Fluoride, Low Detection Level 2-\122-12 528.00 528.00 ·529.00 1 0 
Fluoride, Low Detection Level 2-\122-20 217.00 217 .00 217.00 1 0 
Fluoride, Low Detection Level 2-\122-22 467. 00 467.00 467.00 1 0 
Fluoride, Low Detection Level 2-\122-26 469.00 469.00 469.00 1 0 
Fluoride, Low Detection Level 2-\123-10 283.00 240.00 258.67 3 0 
Fluoride, Low Detection Level 2-\127-1 267.00 267. 00 267.00 0 
Fluoride, Low Detection Level 6-29-78 470. 00 433.00 455 . 33 3 0 
Fluoride, Low Detection Level 6-32-70B 433.00 393.00 409.67 3 0 
Fluoride, Low Detection Level 6-32-72 396.00 356. 00 380.67 3 0 
Fluoride, low Detection Level 6-32-77 630 .00 487. 00 556.33 3 0 
Fluoride, low Detection Level 6-35-66 353.00 309.00 333.33 3 0 
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fluoride, low Detection level 6-35-70 353.00 353.00 353.00 1 0 
fluoride, low Detection level 6-35-78A 368.00 368.00 368.00 1 0 
fluoride, Low Detection Level 6·36·61A 363.00 315.00 333.00 3 0 
fluoride, Low Detection Level 6·37·82A 219.00 219.00 219.00 1 0 
fluoride, low Detection level 6-38-65 262.00 262.00 262.00 1 0 
fluoride, Low Detection level 6-38-70 410.00 326.00 37-5.33 3 0 
fluoride, Low Detection Level 6-39-79 399.00 384.00 391.00 3 0 ~ 

fluoride, Low Detection Level 6-40-62 352.00 334.00 341.33 3 0 
:I: 
n 

I fluoride, Low Detection Level 6-43·88 204.00 204.00 204.00 1 0 V, 

fluoride, Low Detection Level 6-44-64 356.00 348.00 351.00 3 0 CJ 
I 

fluoride, low Detection Level 6·45·69A 359.00 359.00 359.00 1 0 
,.,, 
z 

fluoride, Low Detection Level 6-47-60 609.00 559.00 584.00 2 
I n 0 .... 

fluoride, Low Detection Level 6-48-71 430.00 430.00 430.00 1 0 
..... ..... 

I w 0 ..... 
~ 

Gross alpha 2-1110-14 1.64 1.35 1.50 2 0 ;::o 
Gross alpha 2-1110·3 18.40 9.25 12.53 5 0 

It) 

< 
Gross alpha · 2-1110·8 1.41 .53 .97 2 0 
Gross alpha 2-1110-9 3.93 2.19 3.06 2 0 0 

Gross alpha 2-1111-11 3.16 2.09 2.63 2 0 
Gross alpha 2-1111-14 273.00 173.00 239.80 5 0 
Gross alpha 2·1111-23 1.29 1.06 1.18 2 0 
Gross alpha 2-1111 -24 .66 .23 .44 2 1 
Gross alpha 2-1111-7 13.20 .87 3.71 5 0 
Gross alpha 2-1114-10 5.76 5.25 5.51 2 0 
Gross alpha 2-1114-2 1.16 .71 .94 2 0 
Gross alpha 2-1114-6 2.45 .72 1.36 4 3 
Gross alpha 2-1115-10 1.03 .78 .90 2 0 
Gross alpha 2-1115-11 1.64 1.08 1.36 2 0 
Gross alpha 2-1115-15 3.72 2.18 2.86 3 0 
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Gross alpha 2-\115 -16 3.58 2.n 3. 18 2 0 
Gross alpha 2-\115-17 1.67 1.28 1.48 2 0 
Gross alpha 2-\115 -18 1.48 1.26 1.37 2 0 
Gro11 alpha 2-\115 -2 .89 .34 .57 5 2 
Groll alpha 2-\115-3 1.69 1.02 1.42 5 1 
Gro11 alpha 2-\115-6 1.43 .69 1.05 5 1 
Gross alpha 2-\115-7 .48· .46 .47 2 0 :c: 

::c 
Gross alpha 2-\118-15 49.20 30.80 40.48 5 0 n 

I 
Gro11 alpha 2-\118-17 1.50 -. 20 .33 13 11 Vl 

C, 
Groll alpha 2-\118-20 2.41 .17 1.15 10 3 I 

Groll alpha 2-\118-21 20.40 19.70 
rr, 

20.05 2 0 :z 
n Gross alpha 2-\118-24 1.94 1.16 

I 

1.55 2 1 -t ...... ..... Gro11 alpha 2-\118-5 1.14 1.02 1.08 2 0 I 
~ 0 Grosa alpha 2-\118-7 .48 . 11 .25 4 3 ..... 

~ Gross alpha 2-\119-11 2570.00 1930.00 2323.33 3 0 ~ 

Gross alpha 2-\119-12 2.99 2.n 2.88 2 0 :::0 

Gron alpha 2-\119-13 8.48 3.11 
(t) 

6.55 5 0 < 
Gron alpha 2-\119-14 4.37 1.20 3.10 5 
Gron alpha 2-\119-15 235.00 49.30 142.13 1 

0 
0 

Gron alpha 2-\119-16 989.00 407.00 696.00 11 0 
Gro11 alpha 2-\119-17 36.10 17.10 22.93 4 0 
Gron alpha 2-\119-18 3710.00 1930.00 2553.85 13 0 
Grosa alpha 2-\119-19 594 .00 285.00 504.44 16 0 
Gross alpha 2-\119-2 114.00 75.10 93.56 13 0 
Gross alpha 2-\119-20 391.00 213.00 349.85 13 0 
Gross alpha 2-\119-21 16.10 11.80 14 .08 4 0 
Gross alpha 2-\119-23 208.00 94.60 150.13 12 0 
Gross alpha 2-\119-24 469.00 273.00 373.08 12 0 
Gross alpha 2-\119-25 285 .00 154.00 217.45 11 0 
Gross alpha 2-\119-26 305.00 189.00 246.57 1 0 
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Groaa alpha 2· V19·27 9.11 7.04 8.39 5 0 
Groaa alpha 2-V19· 3 3100.00 1610.00 2130.00 15 0 
GroH alpha 2· V19· 9 1360.00 613.00 900.57 1 0 
Groaa alpha 2·V22· 1 5.71 1.74 4.03 4 0 
Gross alpha 2·V22·10 7.71 ·.09 1.70 5 3 
Groaa alpha 2· V22·18 5.71 1.02 2.05 5 0 
Groaa alpha 2· V22· 2 6.17 4.93 5.36 5 0 ~ 

:c Groaa alpha 2·V22· 21 13.60 11.~ 12.60 2 0 n 
I 

Groaa alpha 2· V22·22 6.36 .68 2.13 5 0 V'> 
C Gross alpha 2· V23· 10 39.50 17.10 27.47 11 0 I 

Groaa alpha 2· V23·11 17.20 10.60 15.08 5 
ITI 

0 :z 
n Groaa alpha 2· V23· 4 59.90 21.50 

I 
38.21 9 0 ~ ...... .... Gross alpha 2· V23·8 3.78 3.78 3.78 1 0 I c.n 0 Groaa alpha 2· V23 ·9 56.50 17.50 23.38 13 0 .... 

~ Groaa alpha 2· V26· 3 1.14 .16 .95 2 0 ~ 

Groaa alpha 2· V26· 6 1.25 .95 1.10 2 0 ::ic 

Groaa alpha 2· V27· 1 13.00 , 5.24 8 .63 5 0 
(t) 

< 
GroH alpha 2·"6-2 2.16 .48 1.32 2 1 
Grosa alpha 2-V7·2 1.73 .64 1.19 2 1 

0 

c;rosa alpha 2-V7·4 1.87 .38 1.20 3 1 
Gross alpha 2· V7·5 1.59 1.18 1.39 2 0 
Gross alpha 2· V7· 6 28.40 8.88 18.64 2 0 
Gross alpha 2-\18-1 1.81 .87 1.34 2 1 
Gron alpha 2-"9-1 1.87 1.77 1.82 2 0 
Gron alpha 6-29-78 1.77 .92 1.30 6 1 
Gross alpha 6-32·62 2.49 1.70 1.95 4 0 
Gross alpha 6-32-708 2.17 .69 1.43 2 1 
Gross alpha 6-32-72 .99 · .22 .24 1 6 
Gross alpha 6-32-77 2. 16 .88 1.73 6 0 
Gross alpha 6-35-66 2. 40 1.39 1.74 3 0 
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Gross alpha 6-35-78A 15.40 9.73 13.17 5 0 
Gross alpha 6-36-61A 1.75 1.43 1.59 2 0 
Gross alpha 6-36-61B 2.64 -.03 .76 4 2 
Gross alpha 6-38-70 52.20 19.60 42.21 15 0 
Gross alpha 6-39-79 10.10 6.50 8.09 6 0 
Gross alpha 6-40-62 2.65 1.56 1.91 6 0 
Gross alpha 6-43-88 .39 -.11 .07 4 3 :E: 
Gross alpha 6-44-64 3.00 1.33 1.95 6 0 

:c 
n 

Gross alpha 6-45-69A 1.76 1.09 1.37 4 0 
I 

V) 

Gross alpha 6-47-60 2.14 1.42 1.78 2 0 
c::, 

I 

Gross alpha 6-48-71 1.80 .n 1.26 4 0 
,.., 
:z n I _. ..... ..... 

0\ I 

C> Gross beta 2-\110-1 49.30 32.10 • 41.80 6 0 ..... 
Gross beta 2-\110-13 10.20 4.84 6.91 a 0 ~ 

~ 

Gross beta 2-\110-14 7.50 2.02 5.18 1 1 :;:CJ 

Gross beta 2-\110-15 45.20 45.20 45.20 1 0 
It) 

< 
Gross beta 2-\110-16 17.80 17.80 17.80 1 0 
Gross beta 2-\110-3 163.00 28.70 90.33 6 0 C> 

Gross beta 2-\110-4 79.90 54.10 67.00 2 0 
Gross beta 2-\110-8 17.50 2.79 8.86 3 0 
Gross beta 2-\110-9 49.80 45.40 48.20 3 0 
Gross beta 2-\111-11 54.40 53.20 53.80 2 0 
Gross beta 2-\111-14 193.00 72.80 125.53 7 0 
Gross beta 2-\111-15 22.90 14.40 18.75 4 0 
Gross beta 2-\111-18 70.10 64.70 67.40 2 0 
Gross beta 2-\111-23 13.30 3.82 9.21 3 0 
Gross beta 2-\111-24 8.90 5.99 7.45 2 0 
Gross beta 2-\111-7 66.00 22.00 50.28 6 0 
Gross beta 2-\114-10 20.30 5.78 12.09 4 0 



4/09/92 200 WEST GROUNDWATER CONTAMINANT REPORT Page 15 

Constituent Well Max of Result Min of Result Average of Result Count of Result Count of LT 
---------------------------------------- ----------·- ------------- -----·-·----- ----------------- --------------- -----------

Gross beta 2-1114-2 54.40 34.50 44.45 2 0 
Gro11 beta 2-1114-5 39.90 25.60 32.75 2 0 
Gro11 beta 2-1114-6 40.60 9.19 17.19 9 0 
Groll beta 2-1115-10 14.00 12.70 13.35 2 0 
Gross beta 2-1115-11 16.30 15.00 15.65 2 0 
Gross beta 2-1115-15 7.15 3.03 4.97 7 0 
Gro11 beta 2-1115-16 11.]0 5.05 T.n 6 0 ~ 

Gro11 beta 2-1115-17 10.60 3.43 7.61 5 
:::c 

0 n 
I Gro11 beta 2-1115-18 8.82 4.52 6.57 6 0 V> 

Gro11 beta 2-1115-19 11.60 10.30 10.95 2 0 C 
I 

Gro11 beta 2-1115-2 6.82 ].41 4.91 6 0 
l'T1 
::z 

n Groll beta 2-1115-20 7.57 2.85 5.21 2 0 
I 

-f 

2.54 
..... ..... Gro11 beta 2-1115-24 2.54 2.54 1 0 I ..... 
0 Gro11 beta 2-1115-3 128.00 n.20 96.75 6 0 ..... 

Gross beta 2-1115-4 10.10 8.57 9.34 2 0 
~ 

Gro11 beta 2-1115-6 4.95 3.68 4.33 5 0 ::0 
Gro11 beta 2-1115-7 20.30 19.70 20.00 2 0 ro 

< 
Gross beta 2-1115-8 ]36.00 18.80 79.22 6 0 
Gross beta 2-1118-15 16.60 7.16 12.02 5 0 0 

Gross beta 2-1118-17 24.60 -1.28 3.94 19 1 
Gross beta 2-1118-20 9.78 .70 4.16 16 2 
Gross beta 2-1118-21 9.25 3.39 6.53 7 0 
Gross beta 2-1118-22 6.46 2.29 5.09 6 0 
Gross beta 2-1118-23 4.71 .49 3.16 9 ] 

Gross beta 2-1118-24 7.37 2.56 4.04 6 0 
Gross beta 2-1118-26 7.08 4.94 6.01 2 0 
Gross beta 2-1118-5 8.13 6.95 7.54 2 0 
Gross beta 2-1118-7 10.90 3.16 6.29 5 0 
Gross beta 2-1118-9 9.82 1.20 4.31 7 2 
Gross beta 2-1119-1 8.69 8.69 8.69 1 0 
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Gro11 beta 2·W19·11 3160.00 278.00 2154.50 4 0 
Gro11 beta 2·U19·12 339.00 108.00 261.33 3 0 
Groll beta 2·U19·13 18.70 12.90 15.82 5 0 
Gro11 beta 2·W19· 14 11.50 6.32 8.98 5 0 
Gross beta 2·W19·15 325.00 78.20 201.48 8 0 
Gro11 beta 2·U19·16 1540.00 286.00 758.67 12 0 
Gro11 beta 2·U19·17 63.60 45 .70 50.25 4 0 ~ 

:c Gro11 beta 2·W19· 18 6180.00 396.00 3254.06 17 0 n 
Gro11 beta 2·U19· 19 1750.00 533.00 1057.05 

I 
21 0 V, 

Gross beta 17 0 
C, 2·W19·2 163.00 66.50 120.90 I 

Gro11 beta 2·U19·20 0 
,.., 

2610.00 753.00 1360.11 18 :z: 
n Gro11 beta 2·W19·21 11.60 3.32 7.50 6 0 

I 

-I ..... ...... Gro11 beta 2·W19·23 632.00 134.00 308.18 17 0 I (X) 
0 Gro11 beta 2·W19·24 3430.00 1650.00 2497.65 17 0 ...... 

Gro11 beta 2·W19·25 5110.00 1910.00 3271.88 16 0 
~ 

Gro11 beta 2·W19·26 799.00 222.00 498.33 9 0 ::::0 
Groll beta 2·W19·27 13.60 3.71 8.26 7 0 

It) 

< 
Gro11 beta 2·W19·28 393 .00 328.00 360.50 2 0 
Gro11 beta 2·W19·3 2870.00 239.00 1627.78 18 0 0 

Groll beta 2·W19·5 27.30 17.90 22.60 2 0 
Gro11 beta 2·W19·9 1100.00 353.00 669.71 7 0 
Gross beta 2·\122· 1 30.80 27.80 29.15 4 0 
Gro11 beta 2·"22-10 64.80 32.80 48.22 6 0 
Gro11 beta 2·\122-12 9.61 5.17 7.95 4 0 
Gro11 beta 2·\122-18 18.50 12.40 14.40 5 0 
Gross beta 2·U22·2 40.00 15.40 22.42 6 0 
Gross beta 2·W22·20 32.40 19.70 27.53 3 0 
Gross beta 2· W22·21 170.00 164.00 167.00 2 0 
Gross beta 2· W22·22 7.64 3.41 5.31 7 0 
Gross beta 2·U22·26 23.30 18.80 21.05 2 0 
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Gross beta 2· Y23·1 404.00 11.40 84.37 6 0 
Gross beta 2·Y23-10 44.10 8.45 17.98 11 0 
Groaa beta 2-.,23-11 8.59 4.10 6.48 6 0 
Groaa beta 2·.,23-2 1180.00 102.00 541 .41 17 0 
Groaa beta 2·.,23-3 131.00 33.70 82.45 6 0 
Gross beta 2-.,23-4 77.70 7.50 43.25 13 0 
Groaa beta 2-.,23-7 1200.00 187.00 394.aa 17 0 E 
Groaa beta 2·.,23-8 3. 78 3.78 3.78 1 0 ::c 

n 
Groaa beta 2-W23-9 51.10 10.10 18.01 17 0 I 

VI 
Groaa beta 2-.,26-3 3.32 2.79 3.00 3 0 c:, 

I 

Groaa beta 2-.,26-6 6.56 4.41 5.54 3 0 
,.,, 
z 

n Groaa beta 2· Y27·1 9.71 4.96 7.36 8 0 I 

-f ..... Groaa beta 2·"6-2 16.40 10.20 13.10 8 0 ...... 
I \0 

Groaa beta 2-.,7-1 7. 12 2.65 0 4.22 7 1 ..... 
Gross beta 2· W7·2 6. 79 3.11 4.80 7 0 ~ 

~ 

Groaa beta 2·W7·3 8.75 1.77 5.10 8 2 :;:o 
Groaa beta 2-.,7-4 15.70 7.79 12.10 8 0 ro 

< 
Groaa beta 2-.,7-5 15.40 5.16 9.27 7 0 
Groaa beta 2·W7·6 55.10 7.63 23.23 7 0 0 

Groaa beta 2· W7·7 4.51 2.67 3.59 2 0 
Gross beta 2· W7·8 8. 74 3.96 6.35 2 0 
Gross beta 2-.,7-9 7.84 5.86 6.85 2 0 
Groaa beta 2·"8- 1 8. 27 4.24 6.24 7 0 
Gross beta 2-"9-1 10.90 3.67 7.21 7 0 
Gross beta 6-29-78 4.75 1.61 2.80 8 3 
Gross beta 6-32-62 9.02 6.04 7.28 5 0 
Gross beta 6-32-708 40.00 23.80 33.58 8 0 
Gross beta 6-32-72 18.70 2.51 12.04 8 0 
Gross beta 6-32-77 5.11 3.06 4.06 7 0 
Gross beta 6-35-66 12. 20 7.24 10.28 8 0 
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Gross beta 6· 35-70 32.80 17.30 23.02 6 0 
Gross beta 6·35·78A 9.88 4.24 6.05 7 0 
Gro11 beta 6·36·61A 9.80 7.04 8.42 2 0 
Gro11 beta 6· 36·61B 9.75 5.15 7.41 5 0 
Gross beta 6·37· 82A 8.71 5.91 6.85 6 0 
Gross beta 6· 38-65 20.00. 14.10 16.42 6 0 
Gro11 beta 6-38-70 437.00 252.00 338.89 19 0 ~ 

:::c Gro11 beta 6-39-79 6.09 3.67 4.97 6 0 n 
I Gross beta 6-40·62 10.30 4.38 7.08 8 0 V> 

Cl Gro11 beta 6-43-88 6.65 1.87 3.88 6 1 I ,.., 
Gro11 beta 6· 44-64 21.40 18.30 19.88 8 0 :z 

n Gross beta 6·45·69A 3.63 3.24 
I 

3.48 6 0 --f ..... N Gross beta 6-47-60 7.96 5.73 6.52 8 0 I C> 

5.01 C> Gross beta 6-48-71 2.09 3.36 6 1 ..... 
~ 

AJ 
11) lodlne-129 (Drlnlclng Water Standard) 2·M10·3 .17 .17 .17 1 0 < 

lodlne-129 (Drlnlclng Water Standard) 2·W11·14 2.24 2.24 2.24 1 0 
lodlne-129 (Drlnlclng Water Standard) 2·W11·3 .10 .10 .10 1 0 

C> 

lodlne-129 (Drinking Mater Standard) 2· M12·1 .24 .24 .24 1 0 
lodlne-129 (Drinking Water Standard) 2·M15·7 .10 .10 .10 0 
lodlne-129 (Drinking Mater Standard) 2·M19·15 2.68 1.29 1.99 2 0 
lodlne-129 (Drlnlclng Mater Standard) 2· W19·16 4.56 2.25 3.41 2 0 
lodlne-129 (Drinking Water Standard) 2·M19·18 6.12 6.12 6.12 0 
lodlne-129 (Drinking Mater Standard) 2·M19·19 1.n 1.n 1.n 1 0 
lodine-129 (Drlnlclng Mater Standard) 2·M19·2 7.10 7.10 7.10 1 0 
lodlne-129 (Drinking Mater Standard) 2·W19·20 2.33 2.33 2.33 1 0 
lodine-129 (Drinking Mater Standard) 2· M19·23 1.29 1.29 1.29 1 0 
lodine-129 (Drinking Mater Standard) 2·M19·24 1.97 1.97 1.97 1 0 
lodine-129 (Drinking Water Standard) 2· W19·25 2.22 2.22 2.22 1 0 
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lodlne-129 (Drinking Mater Standard> 2·M19·28 .89 .57 .73 2 0 
lodlne-129 (Drinking Mater Standard) 2·M19·3 15.50 5.58 10.54 2 0 
lodine-129 (Drinking Mater Standard) 2·M19·9 1.54 1.54 1.54 0 
lodlne-129 (Drinking Mater Standard) 2·M21·1 3.37 3.37 3.37 1 0 
lodlne-129 (Drinking Mater Standard) 2-M22· 20 1 .21 .34 .85 3 0 
lodlne-129 (Drinking Mater Standard) 2·M22-22 2.18 2.04 2.11 2 0 
lodlne-129 (Drinking Mater Standard) 2·M22·7 1.63 1 .63 1.63 1 0 s: 
lodlne-129 (Drinking Mater Standard) 2·M22·9 23.90 23.90 23.90 1 0 

:i:: 
n 

lodine-129 (Drinking Mater Standard) 2·M23-9 I .41 .41 .41 1 0 V, 

lodine-129 (Drinking Mater Standard) 2·M27·1 .34 -.DO .17 2 1 
C, 

I 

lodlne-129 (Drinking Mater Standard) 6-32-62 .06 .02 .04 2 1 l"T'1 
::z n lodine-129 (Drinking Mater Standard) 6-32-708 3.25 .86 2.05 2 0 

I ..... 
N lodine-129 (Drinking Mater Standard) 6-35-66 6.56 1 .49 4.03 2 0 -..... I 

lodlne-129 (Drinking Mater Standard) 6-35-70 87.80 10.30 26.58 5 0 0 ..... 
lodlne-129 (Drinking Mater Standard) 6-38-65 3.51 .92 1.81 3 0 ~ 

~ 

lodlne-129 (Drinking Mater Standard) 6-38-70 1.99 .32 1.24 3 0 :::0 
lodlne-129 (Drinking Mater Standard) 6-40-62 .27 .03 .15 2 1 l't> 

< 

0 

Nitrate 2·M10·13 51D00.D0 7700.D0 13355.DO 8 0 
Nitrate 2·M10·14 222D0.D0 185D0.D0 20900.DO 7 0 
Nitrate 2-M10-15 292DOO.DO 292DOO.DO 292000.00 1 0 
Nitrate 2·M10-16 163DOO.DO 163DOO.DO 163DOO.DO 1 0 
Nitrate 2-M10·4 222DOO.DO 194DOO.DO 208666.67 3 0 
Nitrate 2-M10-8 32200.DO 322DO.OO 322D0.D0 1 0 
Nitrate 2-M10-9 426000.DO 356000.DO 381DOO.OO 3 0 
Nitrate 2· M11-14 125DOO.OO 116000.DO 121333.33 3 0 
Nitrate 2-M11-23 34000.00 34000.00 34000.DO 1 0 
Nitrate 2-\111-7 215000.00 203000.00 209000.00 2 0 
Nitrate 2·M14· 10 101000.00 500.00 38600.00 3 1 
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Nitrate 2·W14·2 65300.00 52100.00 60000.00 ] 0 
Nitrate 2·W14·5 290000.00 49400.00 135933.33 3 0 
Nitrate 2·W14·6 51400.00 14500.00 23490.00 10 0 
Nitrate 2·W15·10 101000.00 38800.00 64220.00 5 0 
Nitrate 2·W15·11 131000.00 95000.00 108000.00 3 0 
Nitrate 2·W15· 12 124000.00 116000.00 118666.67 ] 0 
Nitrate 2·W15· 15 26700.00 4490.00 11532.86 7 0 :E: 
Nitrate 2·W15· 16 76900.00 67000.00 71085.71 7 0 :x: 

n 
Nitrate 2·W15·17 23200.00 16700.00 19100.00 5 0 I 

V, 
Nitrate 2·W15· 18 95700.00 68900.00 76350.00 6 0 CJ 

I 
Nitrate 2·W15·19 95400.00 82400.00 88900.00 2 0 IT1 

:z n Nitrate 2·W15·20 8500.00 7200.00 7850.00 2 0 I 
....... 

N Nitrate 2·W15·24 2800.00 2800.00 2800.00 1 0 ..... 
N I 

Nitrate 2·W15·4 662000.00 397000.00 529500.00 2 0 0 

Nitrate 2·W15·7 56200.00 54800.00 
..... 

55500.00 2 0 "'"' 
Nitrate 2·W15·8 139000.00 71100.00 105050.00 2 0 
Nitrate 2·W18·15 1570.00 1200.00 1396.67 

::,t:, 
3 0 m 

< Nitrate 2·W18·17 2810000.00 500.00 562900.00 5 2 
Nitrate 2·W18·20 600.00 500.00 533.33 ] 2 0 

Nitrate 2·W18·21 3000.00 2200.00 2490.00 7 0 
Nitrate 2·W18·22 17300.00 13800.00 15883.33 6 0 
Nitrate 2·W18·23 6800.00 5620.00 6210.00 9 0 
Nitrate 2·W18·24 23700.00 15600.00 19814.29 7 0 
Nitrate 2·W18· 26 8600.00 5700.00 7150.00 2 0 
Nitrate 2·W18·4 65300.00 39100.00 47866.67 3 0 
Nitrate 2·W18·5 277000.00 255000.00 263666.67 3 0 
Nitrate 2· W18·8 5000.00 5000.00 5000.00 1 0 
Nitrate 2·W18· 9 4770.00 1400.00 3085.00 2 0 
Nitrate 2-W19· 1 1300.00 1300.00 1300.00 1 0 
Nitrate 2·W19·11 93100.00 44800.00 68950.00 2 0 
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Nitrate 2·U19·12 16700.00 16700.00 16700.00 1 0 
Nitrate 2·U19·13 21000.00 17000.00 19166.67 3 0 
Nitrate 2·1119-15 109000.00 70300.00 93040.00 5 0 
Nitrate 2·U19·16 50900.00 39100.00 46700.00 5 0 
Nitrate 2·U19· 18 146000.00 33900.00 99325.00 4 0 
Nitrate 2·U19·19 1280000.00 1250000.00 1265000.00 2 0 
Nitrate 2· U19·2 245000.00 245000.00 245000.00 1 0 ~ 
Nitrate 2·U19·20 1050000.00 940000.00 1014000.00 5 0 ::r: 

r, 
Nitrate 2·U19· 21 700.00 500.00 560.00 5 3 I 

Vl 
Nitrate 2· U19· 23 586000.00 495000.00 540500.00 2 0 c::, 

I 

Nitrate 2·U19·24 1230000.00 584000.00 952200.00 5 0 
,..,, 
::z r, 

Nitrate 2·U19·25 931000.00 804000.00 867500.00 2 0 I 

--t N Nitrate 2·U19·26 1300000.00 1300000.00 1300000.00 1 0 -w I 

Nitrate 2·U19·27 900.00 900.00 900.00 2 0 C) ..... 
Nitrate 2·U19· 28 277000.00 266000.00 271500.00 2 0 """ 
Nitrate 2·U19·3 56100.00 27100.00 41450.00 4 0 ;::o 
Nitrate 2· U19·5 2430.00 2100.00 2265.00 2 0 11) 

< 
Nltrata 2· U19·9 34400.00 16200.00 21875.00 4 0 
Nitrate 2·U22·1 12400.00 3830.00 7443.33 ] 0 C) 

Nitrate 2-1122-12 2400.00 1300.00 1845.00 4 0 
Nitrate 2·U22·2 6100.00 6100.00 6100.00 1 0 
Nitrate 2·U22·20 199000.00 124000.00 151250.00 4 0 
Nitrate 2·U22·22 24900.00 2810.00 16422.00 5 0 
Nitrate 2·U22·26 15000.00 12800.00 13900.00 2 0 
Nitrate 2·1123-10 158000.00 101000.00 126800.00 5 0 
Nitrate 2·1123-11 1200.00 1200.00 1200.00 1 0 
Nitrate 2· U23·4 1000.00 1000.00 1000.00 1 0 
Nitrate 2·1123·9 4300.00 4300.00 4300.00 1 0 
Nitrate 2· U26· 3 1800.00 1800.00 1800.00 1 0 
Nitrate 2·1126·6 3400.00 3400.00 3400.00 1 0 

I 

l 
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Nitrate 2-W27-1 70500.00 29000.00 47583.33 6 0 
Nitrate 2-W6-2 80700.00 24600.00 68050.00 10 0 
Nitrate 2·W7·1 45100.00 41700.00 43442.86 7 0 
Nitrate 2·W7·2 42000.00 23600.00 28914.29 7 0 
Nitrate 2· W7-3 8800.00 2040.00 3742.50 a 0 
Nitrate 2·W7·4 78800.00 n3oo.oo 74800.00 a 0 
Nitrate 2·W7·5 50300.00 42400.00 45600.00 7 0 ~ 

Nitrate 2· W7·6 8400.00 5300.00 6184.29 7 0 ::c 
n 

0 
I Nitrate 2· W7·7 11600.00 10600.00 11100.00 2 V, 

Nitrate 2·W7·8 26600.00 25300.00 25950. 00 2 0 Cl 
I 

Nitrate 2·W7· 9 17800.00 17300.00 17550.00 2 0 
,.., 
z 

n Nitrate 2-wa-1 30400.00 27900.00 29371.43 7 0 
I 

-I 
N Nitrate 2-W9-1 20300.00 17000.00 18828.57 7 0 

...... 
~ I 

Nitrate 6-29-78 8660.00 7410.00 7953.33 3 0 
C) ..... 

Nitrate 6-32-708 19700.00 18100.00 18950.00 4 0 ~ 
~ 

Nitrate 6-32-n 9170.00 8470.00 8863.33 3 0 :;:,c 

Nitrate 6-32-n 5770.00 5530.00 5646.67 3 0 It> 
< 

Nitrate 6-35-66 28500.00 23500.00 25125.00 4 0 
Nitrate 6-35 -70 29200.00 26900.00 28200.00 3 0 C) 

Nitrate 6-35-78A 1100.00 500.00 749.00 3 0 
Ni trate 6· 36·61A 21600.00 20800.00 21200.00 4 0 
Nitrate 6-36-618 9300.00 9300.00 9300.00 1 0 
Nitrate 6·37· 82A 39300. 00 39300.00 39300.00 1 0 
Nitrate 6-38-65 171000.00 161000.00 166000.00 2 0 
Nitrate 6-38-70 276000.00 220000.00 243400.00 5 0 
Nitrate 6-39-79 6360.00 4000.00 5910.00 8 0 
Nitrate 6-40-62 46500.00 41100.00 44600.00 3 0 
Nitrate 6-43-88 9400.00 9400.00 9400.00 1 0 
Nitrate 6-44-64 55000 .00 45800.00 52440.00 5 0 
Nitrate 6-45 -69A 25600 .00 21400.00 23500.00 2 0 
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Nitrate 6-47-60 23500.00 21700.00 22733.33 3 0 
Nitrate 6-48-71 25100.00 25100.00 25100.00 1 0 

Plutonfua-239/40 2·M10-13 .05 -.00 ·.01 4 3 
Plutontua-239/40 2· M15 · 17 . 04 -.00 .01 3 2 
Plutonlua-239/40 2·M15-8 8.27 8.27 8.27 1 0 

~ 
Plutontua-239/40 2·M18·17 .43 -.00 .06 8 7 :r: 

n 
Plutonlua-239/40 2·M19· 23 .06 -.00 .01 7 5 I 

V'I 
Plutonlua-239/40 2-M19· 24 .12 - .00 .02 7 6 c:::, 

I 

Plutonlua-239/40 2-M19-25 .05 • .01 .01 7 5 l'T'1 
::z 

n Plutonlua-239/40 2-M22· 2 .12 .12 • 12 1 0 I 

-I 
N Plutonlua-239/40 2-M7-3 .01 -.00 .00 4 3 ...... 
U'1 I 

C> ...... 
.,:.. 
~ 

Technettua-99 2-M10-1 514.00 500.00 507.00 2 0 
~ 

Technetlua·99 2·M10·13 24.90 17.30 20.73 6 0 n> 
< 

Technettua-99 2·M11·18 558.00 15.40 286.70 2 0 
Techneth.11-99 2-M14· 2 351.00 247.00 299.00 2 0 C> 

T echnet I ua· 99 2·M15· 15 12.60 2.35 5.85 6 5 
TechnetlU1·99 2-M15·16 18.70 11.80 13.70 6 0 
TechnetlU1·99 2· M15-17 17.00 7.95 12.56 5 0 
TechnetlUl-99 2· M15·18 27.40 -1.98 10.62 6 1 
Technethn-99 2· M15-19 31.40 31.40 31.40 1 0 
TechnetlUl-99 2-M15-4 49.20 46.00 47.60 2 0 
TechnetlUl-99 2-M18-24 46.00 -1.90 8.11 6 5 
Technethn-99 2-M18-3 20.40 7.15 13.78 2 1 
Technet hn·99 2-M19-1 46.70 24.40 33.67 3 0 
Technetiun-99 2-M19-11 2870.00 355.00 1768.33 3 0 
Technetiun-99 2-M19 -12 2350.00 701.00 1525.50 2 0 
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Technetha-99 2·Y19·15 1030.00 657.00 848.40 5 0 
Technet ha-99 2·Y19·16 1720.00 14.30 1150.86 5 1 
Technet lua-99 2·Y19·17 178.00 115.00 155.50 4 0 
Technetlua-99 2·Y19·18 9200.00 967.00 4800.44 16 0 
Technetlua-99 2·Y19·19 24600.00 8530.00 13741.25 16 0 
Technetlua·99 2·Y19·20 25400.00 10600.00 14056.25 16 0 
Technetlua·99 2·Y19·23 1850.00 907.00 1270.27 15 0 ~ 
Technetha·99 2·Y19·24 41000.00 27.20 26975.15 15 0 :I: 

n 
Technetiua·99 2·Y19·25 33000.00 8810.00 20057.86 14 0 I 

V, 

Technetha-99 2·Y19·26 7290.00 1040.00 3168.75 8 0 0 
I 

Technetiua-99 2·Y19·3 1280.00 ·13. 70 973.79 13 1 f'T1 
:z: 

n Technethn-99 2·Y19·5 117.00 72.90 94.95 2 0 I 

-I 
N Technetlua-99 2·Y19·9 1020.00 265.00 563.80 5 0 

..... 
I Ol 

0 Technetlua-99 2·Y22·18 69.40 62.50 65.95 2 0 ...... 
Technetlua-99 2·Y22·20 184.00 178.00 181.00 2 0 ~ 

~ 

Technetiua-99 2·Y23·10 19.80 4.70 12.25 2 1 :::0 
Technetlua-99 2·Y23·2 5150.00 103.00 2760.82 17 0 11> 

< 
Technetlua-99 2·Y23·7 7830.00 117.00 2279.82 17 0 
Technetlua-99 2·Y23·9 81.20 25.50 53.35 2 0 0 

Tecbnetlua-99 2·"6·2 107.00 69.40 86.27 7 0 
Technetlua-99 2·Y7·1 8.22 5.83 6.88 6 ] 

Technet lua-99 2·Y7·2 8.17 2.n 4.96 6 5 
Technetiua-99 2·Y7·4 81.20 65.20 73.91 7 0 
Technetiua-99 2·Y7·5 39.40 19.80 ]2.38 6 0 
Technetlua-99 2·Y7·8 9.86 9.86 9.86 1 0 
Technet lua-99 2·"8· 1 18.10 12.80 15.97 6 0 
Technetiua-99 2·"9·1 19.20 3.95 14.11 6 1 
T echnet h111· 99 6·32·708 210.00 189.00 199.33 3 0 
Technetiua-99 6·32·72 86.40 47.70 64.13 ] 0 
Technetiua-99 6·35·66 44.70 37.40 40.87 ] 0 
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Technetlua-99 6-35-70 135.00 95.50 118.13 4 0 
Technetlua·99 6-38-65 92.40 92.40 92.40 1 0 
Technetlun-99 6-38-70 4230 .00 2370.00 3352.50 16 0 

Trlchloroethylene 2-\110-4 28.00 22.00 24.33 3 0 
Trlchloroethylene 2-W10·9 19.00 15.00 17.00 2 0 ~ 
Trlchloroethylene 2-\111 -7 7.00 6.00 6.50 2 0 :c 

n 
Trlchloroethylene 2· W14-2 12.00 8.00 10.33 3 0 I 

V, 
Trtchloroethylene 2·W15·10 8.00 7.00 7.50 4 0 C, 

I 

Trlchloroethylene 2·W15·11 11.00 9.00 10.00 3 0 l'T1 
:z n Trtchtoroethytene 2·W15·12 10.00 8.00 8.67 3 0 I 

--l 
N Trtchtoroethylene 2·W15 · 16 50.00 5.00 13.00 7 1 ...... ......, 

I 

Trtchloroethytene 2-W15·4 12.00 11 . 00 11.50 2 0 0 .... 
Trtchtoroethylene 2·W15·7 12.00 10.00 11.00 2 0 ~ 

~ 

Trtchloroethytene 2-W18·17 15.00 · 5.00 7.50 4 3 :::0 
Trlchloroethylene 2-\122-20 41.00 25.00 31.75 4 0 ro 

< 
Trtchloroethytene 2·W7-7 6.00 5.00 5.50 2 1 
Trlchloroethylene 6-38-70 8.00 3.00 4.20 5 4 0 

Trltlua 2·W10·1 54800.00 53700.00 54250.00 2 0 
Trltlua 2·W10·13 421.00 13.00 253.43 7 4 
Trltiua 2· W10·15 60600.00 60600.00 60600.00 1 0 
Trith• 2·W10·16 53200.00 53200.00 53200.00 1 0 
Tri th• 2· W10-3 118000.00 107000.00 112500.00 2 0 
Trltlua 2-W10·4 88500.00 76300.00 82400.00 2 0 
Trltiun 2-W10·5 9810.00 9310.00 9560.00 2 0 
Tritiun 2-\110-8 4090.00 2730.00 3353 .33 3 0 
Tritil.111 2-\110-9 65000 .00 57900.00 60633.33 3 0 
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Trltlua 2-\111-14 6890.00 6890.00 6890.00 1 0 
Trltllll 2-\111-23 1080.00 1080.00 1080.00 1 0 
Trltlua 2-\111 -3 560.00 242.00 401.00 2 
Trltlua 2-\111-9 2740.00 2740.00 2740.00 1 0 
Trltlua 2-\112-1 6730.00 5650.00 6190.00 2 0 
Trltlua 2-\114-10 1700.00 1090.00 1352.50 4 0 
Trltlua 2-V14·2 80300.00 51200.00 65750.00 2 0 ~ 
Trltlua 2-\114-5 6280.00 1780.00 4030.00 2 0 :I: 

n 
Trltlua 2-\114-6 11400.00 5560.00 8202.00 5 0 

I 
V, 

Trltlua 2-\115-10 7110.00 4840.00 5975.00 2 0 
c::, 

I 

Trltllll 2-\115-11 18100.00 14700.00 16400.00 2 0 l'T1 
:z 

Trltllll 2-\115-15 680.00 240.00 407.17 6 1 I n 
-f 

Trltlua 2-\115-16 33700.00 -13.50 5729.28 6 4 
..... N 

I co 
Trltlua 2-\115-17 261.00 -136.00 32.80 5 4 0 ..... 
Trltlua 2-\115-18 4n.oo -23.80 173.15 6 4 ~ 

~ 

Trltlua 2-\115-19 301.00 196.00 248.50 2 1 :::0 
Trltlua 2-\115-2 1190.00 103.00 646.50 2 1 (t) 

< 
Trltlua 2-\115-24 252.00 252.00 252.00 1 0 
Trltlua 2-V15-4 202000.00 155000.00 178500.00 2 0 0 

Trltlua 2-\115-7 2040.00 976.00 1508.00 2 0 
Trltlua 2-\118-15 484.00 67.20 192.44 5 4 
Trltlua 2-\118-17 3300.00 -97.90 633.96 8 4 
Trltlua 2-\118-20 521.00 -58.00 189.63 a 6 
Trltlua 2-\118-21 734.00 -60.60 248.59 6 4 
Trltlua 2-\118-22 1150.00 -61.20 372.91 6 4 
Trltlua 2-\118-23 615.00 -77.90 169.46 a 7 
Trltiua 2-\118-26 256.00 179.00 217.50 2 
Trith111 2-\119-11 886.00 680.00 783.00 2 0 
Trlthn 2-\119-12 816.00 282.00 469.33 3 2 
Trithn 2-\119-13 593.00 -46.40 169.32 5 4 
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Trltlua 2·M19-15 2770.00 179.00 1266.00 6 0 
Trftlua 2-M19· 16 2200.00 124.00 971.50 6 2 
Tritlua 2·M19· 18 4960.00 426.00 1866.43 1 0 
Trftlua 2·M19· 19 3190.00 1060.00 1676.67 21 0 
Trltlua 2· M19·2 n4oo.oo 24700.00 58242.86 1 0 
Trltlua 2·M19·20 3760.00 1350.00 2033.53 17 0 
Trlth.n 2·M19·23 1990.00 456.00 874.94 16 0 ~ 

Trltlua 2·M19-24 2820.00 943.00 1857.06 16 
:I: 

0 n 
Trltiua 2-M19·25 I 3010.00 1350.00 2020.00 16 0 Vl 
Trltl1.11 2-M19·26 2090.00 424.00 1297.11 9 1 

c::, 
I 

Trltlua 2·M19·28 411.00 235.00 323.00 2 0 
,,, 
z 

n Trltlua . 2-M19·3 950.00 334.00 535.44 9 2 
I 

-I ...... N Trltlua 2·M19·5 826.00 369.00 597.50 2 1 I ID 
C> Trftlua 2·M19·9 562.00 60.00 288.12 5 3 .... 

Trltl1.11 2·M21·1 90400.00 82100.00 86250.00 2 
~ 

0 ~ 

Trltlua 2·M22·1 2960.00 792.00 1683.00 4 0 ;a 
Tritlua 2·M22·10 121000.00 93700.00 103700.00 3 0 

11) 

< 
Trltlua 2·M22·12 25200.00 20100.00 22650.00 2 

. 
0 

Trltl1.11 2·M22·2 67300.00 6700.00 22066.67 6 0 C> 

Trltlua 2·M22·20 216000.00 193000.00 203000.00 ] 0 
Trltlua 2·M22· 22 1810.00 ·127.00 1160.43 7 1 
Trlthn 2·M22·26 132000.00 86500.00 109250.00 2 0 
Tritlta 2-M22·7 364000.00 335000.00 349500.00 2 0 
TritiUI 2·M22·9 7560000.00 5880000.00 6m333.33 3 0 
Trltlua 2·M23·10 687000.00 553000.00 605000.00 6 0 
TritiUI 2· M23·11 1240.00 341.00 8n.11 6 1 
Trltl1.11 2-M23·4 5450000.00 8510.00 961154.62 13 0 
Trltl1.11 2-M23·8 178000.00 178000.00 178000.00 1 0 
Trithn 2-M23·9 1520000.00 215000.00 1262647.06 17 0 
TritiUII 2-M26-6 1450.00 -48.40 509.87 ] 2 
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Trltllll 2·M27·1 5760.00 267.00 2894.88 8 1 
Trltllll 2·"6·1 59700.00 59600.00 59650.00 2 0 
Trltllll 2·"6·2 15800.00 10500.00 14000.00 8 0 
Trftlua 2·M7·4 850.00 283.00 480.29 7 1 
Trltllll 2·117·5 886.00 113.00 350.50 6 3 
Trftllll 2·117·6 1050.00 590.00 838.83 6 0 
Trftlua 2·117·7 411.00 365.00 388.00 2 0 ~ 

Trltllll 2·117·8 517.00 489.00 503.00 2 
::c 

0 n 
Trltllll 2·119·1 265.00 ·123.00 93.15 

I 

6 5 V, 

Trft h.11 Cl 6-29-78 498.00 104.00 275.50 6 3 I ,.,, 
Trltllll 6·32-62 2240.00 1990.00 2124.00 5 0 z 

n Trftlua . 6·32·708 269000.00 231000.00 253166.67 6 0 
I 

-• ..... w Trltllll 6-32-n 146000.00 134000.00 139200.00 5 0 I 0 0 Trftlua 6-32-n 567.00 64.10 245.82 5 4 ..... 
Trltilll 6-35-66 1210000.00 1100000.00 1155000.00 6 0 """ ~ 

Trftlua 6-35-70 1180000.00 787000.00 985142.86 7 0 ,0 

Trltil.11 6·36·61A (1) 
29500.00 29500.00 29500.00 1 0 < 

Trltil.11 6·36·61B 32200.00 n.80 n11.16 5 2 
Trltllll 6-38-65 452000.00 397000.00 420285.71 1 0 

0 

Trltllll 6·38·70 1460.00 914.00 1112.80 5 0 
Trftilll 6·40·62 88100.00 76600.00 81766.67 6 0 
Trfth11 6·44·64 814.00 511.00 664.71 1 0 

Uraniua 2·1110·1 2.18 1.84 2.01 2 0 
Uraniua 2·1110-13 1.22 .49 .71 1 0 
Uranil.11 2·1110-14 .79 .36 .62 6 0 
Uranhn 2·1110·3 14.80 7.38 11.09 2 0 
Uraniua 2·1110·4 .99 .74 .86 2 0 
Uranitn 2·1110·8 1.15 1.04 1.10 2 0 
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Uranlua 2-W10-9 2.18 1.94 2.16 2 0 
Uranlua 2-W11-14 207.00 207.00 207.00 1 0 
Uranlua 2-W11-3 1.29 .n 1.00 2 0 
Uranlua 2-W11-9 1.08 1.08 ' 1.08 0 
Uranlua 2-W14-10 1.10 1.10 1.10 1 0 
Uranlua 2-W14-2 1.07 .95 1.01 2 0 
Uranlua 2-W14-5 .71 .48 .59 2 0 ~ 
Uranlua 2-W14-6 .n .63 .68 2 0 :r: 

("") 

Uranlua 2-W15-15 3.64 2.33 3.10 5 0 I 
V, 

Uranlua 2-W15-16 3.52 1.41 2.23 5 0 0 
I 

Uranlua 2-W15-17 .69 .45 .59 4 0 
,..,, 
:z 

UranlUII 2-W15-18 .80 .58 .70 4 0 
I ("") 
~ 

Uranlua 2-W15-19 1.39 .61 1.00 2 0 
..... w 

I ...... 
C) Uranlua 2-W15-20 1.65 .53 1.09 2 0 ...... 

Uranlua 2-W15-24 .61 .61 .61 1 0 ~ 

Uranlua 2-W15-4 4.51 2.70 3.61 2 0 ;::o 
UranlUI 2-W18-17 .43 .43 .43 0 ro 

< 
Uranlua 2·W18-20 · 1. 11 1.11 1.11 1 0 
Uranlu. 2-W18· ?.1 24.00 14.20 20.86 5 0 C) 

Uranl1.11 2-w11, -22 .aa .51 .63 5 0 
Uranl1.11 2-W18-23 2.11 .61 1.15 8 0 
Uranlua 2-W18-24 1.10 .64 .82 5 0 
Uranl1.11 2-W18·26 2.13 1.41 1.77 2 0 
Uranl1.11 2·W19·1 4.39 4.39 4.39 0 
UranlUI 2-W19· 11 1030.00 1030.00 1030.00 0 
Uranllft 2-W19·15 27.70 27.70 27.70 0 
Uranllft 2-W19-16 478.00 478.00 478.00 0 
Uranlua 2·W19-18 1110.00 1130.00 1130.00 0 
Uranil.n 2-W19· 19 547.00 547.00 547.00 1 0 
Uranil.n 2· W19· 2 8.80 8.80 8.80 1 0 
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Const ltuent Well Max of Re1ul t Min of Reault Average of Re1ult COll'lt of Reaul t Cou,t of LT 
----- ---- ---- --- -------- -- ---- -- --- --- -- --- ------- -- --- -- -- -·--- - .. .. .... .. .. .. .. .. ........ -------- ------- -- ----- --- ------ - ---------·-
Uranh• 2· W19· 20 2. 04 2.04 2.04 1 0 
Urani.ua 2· W19· 21 20.90 15.10 18.00 2 0 
Uraniua 2·W19·23 126.00 126.00 126.00 1 0 
Uranlua 2· W19·24 397.00 397.00 397.00 1 0 
Uraniua 2· W19· 25 311.00 311.00 311.00 1 0 
Uraniua 2· W19· 26 340.00 340.00 340.00 0 
Uranlua 2· W19· 27 8.57 8.34 8.46 2 0 2:: 

Uraniua 2· W19· 28 53.30 28.40 40.85 2 
:x: 

0 n 
I Uranlua 2· W19·3 737.00 737.00 737.00 0 V> 

c:, Ur• nlua 2· W19· 5 7.34 6.70 7.02 2 0 I 

Uranh11 2· W21·1 1.47 1.46 1.47 2 0 
rT1 
:z 

n Uranlua 2·W22·1 5.15 3.42 . 4.29 2 0 
I 

-f ..... w Uraniua 2·W22· 12 1.04 .75 .89 2 0 I 
N C> Uranlua 2·W22·2 6.25 4.47 5.10 l 0 ..... 

Uraniua 2· W22 · 20 6.90 5.92 6.51 4 0 
~ 

Uranlua 2·W22· 26 4.71 3.90 4.31 2 0 ;o 

o· (t) Uraniua 2·W22· 7 1.48 .73 1.11 2 < 
Uranilll 2·W22·9 5. 36 4.19 4.78 2 0 
Uraniua 2· W23 · 1 6.28 5.42 5.85 2 0 

C> 

Uranlua 2· W23·10 19.50 19.50 19.50 1 0 
Uranlua 2·W23· 11 11.40 11.40 11.40 1 0 
Uranlua 2· W23· 2 5.97 4.76 5.50 4 0 
Uraniua 2· W23 · 4 14.70 14.70 14.70 1 0 
Uraniua 2· W23 · 9 17.80 17.80 17.80 1 0 
Uraniua 2· W26· l 1.08 1.08 1.08 1 0 
Uraniua 2· W26· 6 1.43 1.43 1.43 1 0 
Uranilll 2· W27· 1 5.55 5.55 5. 55 1 0 
Urani1.n 2· W6·2 1.50 .83 1.11 6 0 
Urani1.n 2· W7· 1 .62 .45 .51 6 0 
Uranilll 2· W7· 2 .90 .56 .72 6 0 
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Const ftuent Yell Max of Result Min of Result Average of Result COUlt of Result COUlt of LT 
-------- ----- ------ ---- ----- -- ----- ---- - --- --··-- --· .... .. ........ .. ... .. ........ ... .... ... ... .. .... .. ... ........... ---------- ----- -- -- ------- --- --- ----- ------
Uranlua 2-Y7-3 1.52 .68 .99 1 0 
Uranlua 2-Y7-4 1.61 1.02 1.38 1 0 
Uranlt..w 2-Y7-5 3.45 .91 1.46 6 0 
Urenlua 2-Y7-6 10.10 1.86 5.89 6 1 
Urenlt..w 2-Y7-7 .74 .64 .69 2 0 
Urenlt..w 2-Y7-8 1.05 .77 .91 2 0 
Urenlt..w 2-Y7-9 1.60 .78 1.19 2 0 ~ 

2-118-1 .57 .80 6 ::c Urenlt..w 1.44 0 n 
I Urenlt..w 2-"9-1 1.08 .62 .90 5 0 (/) 

Urenlt..w 6-32-708 3.25 1.08 1.65 6 0 
CJ 

I 

Urenlt..w 6-32-72 .42 . 06 .30 5 l'T1 
1 :::z 

I n Urenlt..w 6-35-66 2.39 1.84 2.10 6 0 ~ ...... w Urenlt..w 6-35 -70 3.95 1. 75 2.54 7 0 I w 
C) Urenlt..w 6-36-61A 1.26 1.26 1.26 0 ...... 

Urenlt..w 6-38-65 2. 18 1.46 1. 71 5 0 
~ 

Urenlt..w 6-44 -64 . 96 .96 .96 1 0 ;;c, 
Urenl1.11 6-45 -69A .69 .69 1 

(t) .69 0 < Urenlua 6-47-60 2.28 1.44 1.88 6 0 
C) 
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